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The Isochronal Pumping Engine. 




































The principle of operation of the ordinary 
governor is well understood in connection 
with ordinary steam engines, and those in- 
formed upon the subject will readily appre- 
ciate the difficulty, if not impossibilities, of 
applying such governors to steam-pumping s 
engines which have no revolving parts. 
In pumping engines, nice regulation is of 
the utmost importance on account of the 
damage which may result from irregular & 7 
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Fic. 1.—THE Isocuronal. PuMPrinG ENGINE (Perspective View). 


action. ‘‘Isochronal” means ‘‘ equal spaces 
in equal times,” and the Isochronal pumping 
engine herewith illustrated, possesses the 
peculiar property of maintaining a uniform 
rate of piston travel under varying conditions 
of powerand resistance; in short, it is perfect- 
ly self-governing. Our illustration is from 
an engine having a steam cylinder two feet in 
diameter and a pump one foot in diameter. 
The stroke is two feet. The machine is 
adapted to water works purposes, and any, 
similar work where a uniform motion is de- 
sired under all variations of conditions. The 
Isochronal pumping engine is_ its 
own engineer in this respect. 

The means employed for render- 
ing this pumping engine isochronal 
are so simple, so perfect, and so in- 
teresting in principle, that we have 
thought the matter deserving such 
a description as will render it better 
understood among those interested. 














In general arrangement this pump- 
ing does not materially differ from 
the ordinary steam pumping engine 
of similar type; that is to say, the 
main valve is moved by a small aux- 
iliary engine whose valve is moved 
by a lever actuated by the main 
piston rod In the illustration, the 
small upper rod is the stem of the 
valve of the auxiliary engine, and 
the lever upon the main piston rod 
actuates this stem through the tap- 
pet collars e, the intervening devices 
in the neighborhood having no 
effect upon this function of the 
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In addition to moving the small valve, the 
lever reciprocates a short cylinder H, having 
a piston, a channel from end to end, and a 
regulating cock L, for altering the capacity 
of the channel. This cylinder is filled with 
oil, and it will be readily understood that if 
the piston within it be stationary, the oil will 
be transferred from end to end of the cylin- 
der, as the cylinder reciprocates. The oil 
in being transferred passes through the chan- 
nel referred to. It should now be under- 
stood that liquid will pass through any 
sized opening, if it is allowed time enough, 
but if an attempt be made to force it through 
faster, it will offer great resistance, and will 
react on the urging medium. This principle 
is involved in the regulating of the motion 
of this engine, and is utilized by causing any 
unusual reaction in the oil cylinder to effect a 
change in position of the main valve of the 
engine. Let us suppose that the main has 
opened one port ; that the valve is 
held in that open position by the 
pressure of steam upon the auxiliary 
piston ; that the auxiliary piston 
and the oil piston are, as is the case, 
united by a rod; and that the 
channel cock is so set that the oil 
may shift every ten seconds, and 
produce just reaction enough to 
balance the pressure of steam upon 
the auxiliary piston. The auxiliary 
piston tend to keep the main valve 
open, and the reaction of the oil 
tends to shut the main valve The 
= forces balance and, of course, the 
= main valve remains open. But sup- 
pose the resistance of the pump to 
be suddenly decreased, by the burst- 
ing of a main, for instance, then 
the main piston would be disposed 

















lever, Fic. 2.—TuE IsocoronaL Pumpina ENGINE (Longitudinal Vertical Section). 
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to suddenly increase in velocity and, if 
uncontrolled, to ‘‘ race.” 

In this case it will be seen that the oil 
would be asked to pass through its channel 
at a quickened rate, a proceeding which, by 
law, it objects to, and it indicates that objec- 
tion by an increased reaction on the oil-piston, 
which is thus caused to preponderate in 
power over the steam pressure on the auxil- 
iary piston, and to effect a proper closure of 
the main valve. An increase in pump-resist- 
ance tends to slow the motion of the main 
piston and of the oil cylinder, to reduce the 
reaction and thus allow the auxiliary piston 
to effect a proper opening of the main valve. 
In short, if the main piston by increased 
motion tends to force the oil through the 
channel in less than ten seconds’ time, the 
oil-piston pushes the main valve into a more 
closed position, and checks the tendency ; 
and if the main piston by lagging tends to 
give the oil more than ten seconds’ time to 
shift, then the oil reduces its reactive force, 
and allows the auxiliary piston to open the 
main valve wider and check the lagging ten- 
dencies. This rigid exactitude goes on 
through each stroke, and through every inch 
of every stroke, and maintains that proper 
amount of valve-opening which is required 
for a stroke in ten seconds, or six strokes per 
minute. The channel-cock being once set 
for any desired rate of motion, that motion 
will be constantly maintained spite of any or 
all changes in power or load. So delicate is 
the action of the oil-cylinder, that if the dis- 
charge-pipe be opened wide to the air, and 
thus present no resistance, the main valve 
will barely open, and the motion will be at 
the rate for which the channel-cock was set; 
and if the discharge be suddenly, almost 
totally closed—thus applying the maximum 
resistance to the pump—the main valve will 
instantly give more port, and suiting itself to 
its new duty maintain the same piston motion 
as before. 

The oil cylinder is shorter than its stroke, 
and just before the end of the stroke it 
moves the main valve in a positive manner, 
and closes the main exhaust, thus forming 
an absolute cushion for the main piston. 
When a stroke is complete the tappets open 
the small valve and allow steam to act on 
the other end of auxiliary-piston, and move 
the main valve for a new stroke, but in do- 
ing this the auxiliary-piston is retarded by 
the oil piston. During this retardation the 
main piston rests and allows the water valves 
to seat quietly and gently, thus avoiding the 
usual shock and jar incident to the reversal 
of the piston motion. 

These pumping engines are built of every 
size, and adapted to every duty, by the Cope 
& Maxwell Manufacturing Co , of Hamilton, 
Ohio, and by their European colleagues, 
Hayward, Tyler & Co., of London. 
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Improved Gibbed Engine Lathe. 





The new lathe here represented is well 
adapted to every kind of work for which the 
engine lathe is intended, and is claimed to be 
a very rigid, exact, and accurate tool. The 
carriage is gibbed its entire length on the 
outside of the bed, and is furnished with F 
A. Pratt's patent tool-post, by which the cut- 
ting-tool may be accurately adjusted, by rais- 
ing or lowering, without being loosened in 
the post. The carriage is carefully fitted to 
the slides by scraping, and has an automatic 
cross-feed. Its spindles are steel, the live 
spindle having its front bearing 414 inches 
long by 214 inches diameter, the boxes being 
lined with genuine Babbitt-metal, and the 
lubricating cups constructed to entirely ex- 
clude all dust. The cone is turned inside 
and outside, perfectly balanced, and receives 
a belt 24g inches wide, protected from the 
gears by guards on the head-stock. Foot- 
stock is secured in place by a cam-lever, and 
an improved spindle-clamp holds it rigidly. 
The leading screw conforms exactly to the 
United States standard, and, with the usual 
set of gears, screws from 2 to 32 threads to 
the inch can be cut. This lathe has inde- 
pendent worm and friction-feed, driven by 
gearing that can be instantly thrown out to 
allow the spindle to run free. All small re- 





versing gears are of wroughtiron. And all 
nuts, screws, and wrenches are case-hardened. 
The lathe swings 19 inches over the bed and | 
12 inches over the carriage. 


A rear view of the lathe is introduced to | 


show the attachment of Slate’s patent device 


for turning tapers, which is further repre- | 


sented in the plan engraving. Objections to 
the usual way of turning tapers, by setting 
the dead spindle out of line, are these : 
difficult to turn perfectly round in this way ; 
there is unequal wear on the center ; several 
false cuts and repeated settings of the tail- 
stock are necessary to obtain the true taper ; 
and every variation in the length of the work 
necessitates a re-setting of the dead spindle. 
These objections are obviated by this patent 
device. As will be seen by a glance at the 


rear view of the lathe, the taper attachment | 
It is 


may be placed at any part of the bed. 
adapted not only to turning externally, but 
also to internal work chucked or secured to 


the face-plate, and does not interfere in the | 
slightest degree with any other function of 


the lathe. It can be instantly put in opera- 


tion, and adjusted, by a graduated scale, to | 


the exact taper desired. 


In the plan view of the taper attachment. 
A represents an adjustable bar, supported on | 


three brackets, B, on the back of the lathe- 
bed, the center one receiving the pivot, C, on 
which the bar, A, swings, the two other 
brackets supporting the bar and guiding it 
by radial slots in their upper surfaces 
Handle-nuts at each end, on the under side 
of the brackets, secure the bar in place. D 


c pres! | il : i a ih ii Hy 


RTT ELL 


ee 


IMPROVED GIBBED 


is a thumb-screw for accurately adjusting the 
bar. The slide, Z, traverses a longitudinal 
slot in the bar, and to it is pivoted the nut- 
bar, #’, which slides in a groove planed in the 
lower part of the tool-carriage. G is a stop- 
screw used in turning outside, and H is 


work. When the bar, A, 
angle with the slides of the lathe-bed, it im- 


parts a gradual transverse movement to the | 


upper part of the tool-carriage toward or) 
from the centers through the medium of the | 
sliding nut-bar, thus giving the taper. 
This lathe is manufactured by the Pratt & | 
Whitney Co., Hartford, Conn. 
———__->e—_____ 


Extracts From Chordal’s Letters. 





Mr. Editor: 
* * * T failed to see you at the Master 
Mechanics 


simple reason that neither of us were there. 


I see by last month’s paper that you have | 


nominated me for ‘‘ views” all the same. I 


not only failed to go to the convention, but I | 
Iam) 
informed, however, that the standard axle | 


have not had time to read the reports. 


question has been happily settled, and that 


the Master Car Builders’ axle is now the | 


standard sure enough. It was hard work 
though, 
think that a tolerable standard was better 
than no standard at all; 
master mechanics falling in line with the 


master car builders and settling on something, 


they were reaching after impossible perfec- | 





It is | 


Convention in Cincinnati for the | 


for a great many didn’t seem to) 


and instead of the) 


| tion. If they seek this, there 





| never will be a standard at all, 
much less a correct one. Fav- 











| ing adopted the standard axle, 











as suggested by the car build- 





ers, they will be able to con- 
centrate their experience, and, 
in the course of years, can 
make a change for the better. 
As far as the delicate shades 
|of difference which they dis- 
cussed are concerned, I think 
a nickle tossed up could be 
| made to decide the thing sat- 
|isfactorily to all parties. The 
desire for a standard axle is 
not based on a desire for a 
‘better axle, but for a uniform 
one. It had better be uni- 
formly bad than hap-hazardly 
good, for one may then know 
| just what to expect and guard 
against it. 

In support of my idea that 
a bad standard may be good 


pipe which is at 
lous and ridiculously perfect. For instance, 
one-eighth inch pipe has a hole in it twenty- 


inch pipe is over thirty-six one-hundredths 
bore. 


ference so long as we know it. Fifteen years 
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ENGINE LATHE.—FRONT VIEW. 


| plicate them himself. Only five or six years 
ago, I found a little engine with seven 
eighths inch heater pipes, and brass fittings 
cut fifteen threads to the inch. Thank the | 
Lord there ain't fifty feet of seven-eighths 


a} pipe in the country now, and I hope there 
similar screw for adjusting the tool for inside | 
is placed at an | 


never will be. 

Locomotive builders used to have a habit 
of using fancy sizes and pitches for their 
bolts, and it became necessary to have a set 
of taps in the shop for every engine on the 
road. Nowadays, the builders would be apt 
| to hear from things of that kind. 

* * * T see the rubber men have met 
| unarmed, and resolved to advance prices of 
| rubber goods. 
| This looks good, and the more the better. 
iW e have had enough of prices below cost. 
| Like every one else in this world, I make my 
| bread and butter out of the patronage of 
other men, and I won't give two cents forthe 
{custom of men doing business at a loss. 
When they raise on me I can raise also, and 
| not tillthen. I don’t see that it follows that 
there is no limit to the height to which prices 
should be raised. It would be very reason- 
able to put the price of pig iron twenty per 
|cent. above cost, and it would be very un- 
reasonable to inflate it to a hundred per cent. 
above. Notices of reductions in prices are 
bad things, and will not mix in the same 
/mail with orders for work at paying prices. 

* * * Tf a German in an American shop 
asks in German for an oil-can, he won’t be 
}apt to get it, and we can understand why; 
but if an Englishman asks in English 


— 


I point to the standard gas and steam’ 
once perfectly ridicu-| 
seven hundredths in diameter, and quarter | 
But it don’t make any practical dif- | 
ago it was the pride of an engine builder to put | 


in heater pipes which no other shop could du-| 
plicate, and often he found he could not du- 
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SLATE’s TAPER ATTACHMENT. 





shop lingo for a monkey-wrench, two things 
bother us, first, what he wants, and second, 
why he don’t ask for what he wants, instead 
|of talking about slide-spanners and screw- 
keys. 

| We would be bothered still more, and 
lose a little of our conceit if we were set down 
in Crewe or Manchester shops. There is 
really something comical in the difference in 
nomenclature in the two countries. With 
the English, our steady-rest is a catch-plate, 
and our follow-rest, a back-stay. 
Our engine lathe is their self- 
acting lathe. Wm. Sellers & 
Company have absorbed the 
words self-acting and back-stay 
into their work, but the words 
won't stick after machines are 
out of the shop. Our 24-inch 
swing-latheis in mother English 
a 12-inch center-lathe. 

This word ‘‘ swing” is cer- 
tainly wrong, as it is too sug- 
gestive of radius, while we apply 
it to diameter. Our belt is with 
them a strap; our shipper, a 
strap-shifting apparatus, and 
our counter-shaft, an overhead 
driving apparatus, and so on, 
forever. 

Special trades in our own 
country vary about as much. 
Men brought up in railroad 
shops always call a shaper a 
compound plane, and engine- 
slides of any description, guide- 
bars, 
railroad machinist is guilty of is bringing into 
| Shops such words as ‘‘six square nuts,” *‘three 
square files,” etc. He has often sent cubs 
running around among the round-house men 
‘after circular squares, and straight hooks, 
and wondered at the greenness of the boy in 
supposing for an instant that there are such 
things, when he himself daily uses such out- 
rageous words as “‘ bevel square,” ‘‘ four 
square file,’’ etc. 

We have in this country four names for a 
connecting-rod: mainrod, connecting-rod, 
pitman, and rod. Eccentric-rods are after 
cam-rods; cross-heads, tee-heads; and safety- 
valve weights are often called Pees, from P= 
weight in the equations, I suppose. The 
crank pin with some becomes a wrist. Of 
course there is no bigotry in the use of any 
of these terms, unless they are unyieldingly 
adhered to in Rome. 

Bigoted disbelief in the virtue of universal 
processes is another thing. He who was 
brought up to bore cylinders with many 
cutters, and many blocks of wood in the 
boring-head, is seldom open to conviction 
on the single-tool question. If used to poli- 
shed cylinder surface, he sees no good ir the 
coarse-feed-broad-tool plan. The same with 
planing and turning. The modern slow- 
motion, quick-feed, broad-tool idea gets no 
sympathy from the slow-feed man. 

He who has always seen cylinders bored 
vertically can seldom be brought to believe 
that any cylinder is best bored horizontally. 

i speat some years in the West, and noticed 





that both the shops and workmen were much 


But the worst thing the: 
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less tied by processive forms than in the! saw a piece of machinery outside that mill, | operations of every-day work, as to the most 


East. 

Most of the shops had poor plants, and 
every job called for expedients. 

The highest class of workmen from well | 
regulated Eastern shops were helpless in such 
places, while the native workman existed on | 
exciting emergency. My own observation 
in these Western shops resulted in mingled 
wonder, admiration, and disgust. 

It was west of the Mississippi that I first | 
met Sackett and Wycoff, who have now re- 
turned to the East. They both started small 
shops in Missouri, in the same town, just as 
the war came on. They found they had 
made a mistake, so they returned before they 
had run amonth. Siegel occupied the town, | 
needed grape shot, and, finding a hundred 
St. Louis moulders in his command, he 
‘“‘pressed”” the two foundries and set the 
men at work. The cupolas and moulding 
floors had been designed for heats of one 
ton, not a dozen flasks had been made, one 
hundred and twenty miles to a railroad, or 
river, and no pig-iron, or coal on hand. 
Candle and soap-boxes from the subsistence 
department were used for flasks; cook- 
stoves, flat-irons, and sash-weights impressed 
for scraps; and charcoal used for fuel. The | 


moulders worked all over the buildings and | chief, and made the trip by sense of feeling. 
yards, and the cupolas ran continuously, It | When his condenser felt too hot he gave her 
took six men to carry up charcoal for each | more injection. 


one. The result was tons and tons of grape- | 
shot. 
retreat. The grape-shot had 


not been cleaned or broken 
from the gates, so they were 
all thrown into wells and 
covered up, to keep them 
from the enemy. The 
enemy, however, thought it 
cheaper to dig up these 
grape-shot than to make 
new ones. They were thus 
well-fixed for grape, but 
had no iron for horse-shoes, 
so they commenced on the 
saw-mills in thirty counties, 
and used up all wrought- 
iron parts on hundreds of 
engines. Connecting-rods, 
piston-rods, mainshafts, 
bolts, nuts, and cam-rods— 
all went to heel the rebel- 
lious army mule. 

The war ended one day and 
Sackett and Wykoff went 
back and found their tools 
wrecked. They refitted and 
began to reap a rich harvest. 
All the aforesaid engines 
came in for repairs ; one hundred dollars for 
a single cut through a cylinder, and other 
work in proportion. Their Lehigh coal cost 
eighty dollars a ton, for it had to be hauled 
overa hundred miles, but they got twelve 
and a half cents a pound for the heaviest 
castings. I need not say they made money, 
but the game was up when a railroad came 
and brought competition within reach. They 
wisely sold out and came East again. 

Among the saw mills in this region could 
befound many triumphs of unlettered genius. 
There were few real mechanics in these mills, 
shops hundreds of miles away by wagon 
road, and accidents always happening. The 
stop-valve on the engine gives out, but the 
mill must run while a new one is coming. A 
brake is put ugder the fly-wheel to slow the 
engine, and a stick of cord-wood thrown un- 
der the connecting rod stops it. Rod boxes 
and cross-head ‘‘ brasses ” of oak were com- 
mon. A slide-valve of black-walnut was 
found once ina while. Oil gives out and 
water is used till a hog is killed. The saw 
gets sprung, and the factory wants thirty 
dollars to exercise the saw makers magic art 
upon it, and the mill would stand still three 
weeks, The backwoods sawyer straightens 
od in an hour, without knowing just how he 
did it. The cylinder gets cut, and the negro 
engineer bores it out with a grate-bar. J saw 
him doing it. Flange joints are made with 
white sand mixed with the white of an egg, 
and the main belt is spliced with bark. A 
boiler wanted new fire-box and tubes. The 
negro engineer undertook the job. He never 
Saw the inside of a boiler shop, and never 





'tion, he was boring the tube sheets. 
special tools were a four-by-four scantling 


| have a ratchet drill. 


the center holes, put the bolt through the 
‘hole and scantling, drove a cutter through a 


Then came a battle, a defeat, and a,mers who went into the northern regions to 





but the owner had sent for iron, tubes, and | intricate branches of human inquiry; in other 


rivets, and the man had gone to work in his 
own way. 


| words, there is one best way to perform every 
When I happened in that sec- | operation in the different trades, varying, of 
His | course, with surrounding circumstances, and 
a comprehension of these best ways consti- 
tutes the science of the trade. 

Art, on the other hand, is ‘‘the power of 
performing certain actions; ”’ so it would seem 
then, for a man to be successful at his calling, 
mortise in the scantling, and using the scant- | he must acquire both science and art ; or the 
ling as a lever, walked round and cut the | knowledge of ‘‘how to do a thing,” and the 
holes, feeding by driving on the cutter. I | skill to ‘‘ do it.” 
was interested enough to caliper some holes| Some of the deductions in this article are 
already done and found them as good as the! based upon the theory of the ‘ Mechanical 
ordinary boiler shop job. I am satisfied the | Equivalent” of heat ; a theory that has prob- 
fellow finished the thing up in good shape. | ably been established as firmly as any natural 
An educated or skilled mechanic would never | law, although some controversy was indulged 
have attempted to do this work in the woods. | in but a short time ago. 

* * * Some men seem to be deficient| According to above theory, heat is simply 
entirely in power for devising make-shifts, | ‘‘a mode of motion,” that is an influence by 
or in adaptability to novel circumstances. | which motion is produced among the atoms 

I was told of a well-educated engineer who | of substances ; this motion, however, is imper- 
found himself fifty miles from port with a | ceptible, the Aeat only being detected by the 
broken vacuum gauge. He showed utter | sense of feeling. 
helplessness, and proposed immediate return. | A comprehensive idea of heat would be, 
His assistant was a shovel engineer. He saw | that it isa means employed by a natural force 
nothing amiss in a broken gauge, or in the|to produce motion ; why the force should 
absence of one. He traded places with his | operate in the manner in which it does is 
beyond the bounds of the present writing ; 
indeed the ‘‘ physical constitution of heat” is 
one of the mysteries not yet solved by science 

When a piece of iron is heated, then (scien- 
tifically speaking) the minute atoms of which 


and and a five-eighths bolt. All these mills 
He laid off and drilled 





We are told of a party of royal astrono- 
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IMPROVED GIBBED ENGINE LATHE.—BACK VIEW. 


make observations. The expedition was an! it is composed are set in motion to a degree 
important one, but the weather was so/| corresponding to the intensity of the force 
severe that the mercury forming the artifici- | influencing them. If the motion is sufficiently 
al horizon was frozen, thus rendering their | increased, the iron passes from solid to liquid, 
instruments useless. They gave it up and|or melts. The motion may be still further 
came home without the idea of a lamp under | increased until the substance of the iron com 
the mercury having occurred to them. bines with oxygen of the air, combustion 








CHORDAL, takes place, the heat is set free, the iron is 
+= destroyed and there remains gases and cinders. 
Steam Engineering. For convenience of comparison and meas- 





urement heat is divided into ‘‘ units,” in 
| the same manner that distance is divided into 
| inches. 
Part I, | Careful experiments by different men and 
The observation and experience of the | at different times, have resulted in standard 
author of this article, has confirmed him in| of value for each unit of heat ; this standard 
the opinion that there exists among so-called is ‘‘'772 foot pounds,” that is, the dynamic 
‘* practical men,” a great need of ‘‘ Scientific energy inherent in one unit of heat is equiva- 
Education” on subjects directly pertaining to lent to the dynamic energy required to lift 
the business they may be engaged in. 772 pounds one foot high, or one pound 772 
The very foundation of science is the feet high, friction not considered; this amount 
faculty of calling things by their right names ; of work is considered to be the ‘‘ mechanical 
for, by such a method only, can one be per- | equivalent” of one unit of heat. 
fectly understood and answered accordingly. Before proceeding further, a few defin- 
These lines are written in the exacting | itions will be in order : 
light of Webster's dictionary, and it is sug-, Force: Is any action that can be measured 
gested to all who may read them with the by weight alone. 
view of knowing just what they mean, to| Dynamics: Isa positive statement of truth, 
read with a dictionary close at hand, and if established by observation and experiment, 
its occasional use will start readers in a habit | in relation to forces in motion. 
of thoroughly comprehending whatever they | Dynamic energy: Is the mechanical power 
give their attention to, an important step or work produced by forces in motion. 
towards a scientific education will have been | And now we come directly to our subject: 
taken. | team engineering is a branch of the 
Science is simply ‘‘ a positive statement of | science and art of developing dynamic energy 
truth, established by observation and experi- | from heat. 


BY CHAS. A. HAGUE. 








ments,” and can as well be applied to the| The subject might be divided into several 


distinct branches, but the extent of this 
article is necessarily limited to a general 
treat ment. 

Heat having been produced by combustion 
of fuel, the first step is to provide some 
means for conveying it (heat) to where it can 
be placed under conditions favorable to the 
development of dynamic energy, or power. 
The means employed in this case is water, 
and theinstrument by which the power is made 
available for practical use is the Steam En- 
gine ; in these lines the well-known recipro- 
cating engine, only, will be considered. 
Water having absorbed heat, assumes the 
gaseous form, or becomes steam, and in this 
state acts as the vehicle by which the heat is 
transported from boiler to engine, but it 
must be borne in mind that it is not the 
steam, but heat that doés the work. 

Before proceeding further, it will be well 
to observe that ‘‘dry saturated steam,” is 
steam in which just sufficient heat has been 
absorbed to evaporate all moisture ; its tem- 
perature and density (quantity of water) are 
elements which bear a proportion to each 
other, corresponding to the pressure. 

When an excess of heat has been absorbed, 
the steam is said to be ‘‘superheated,” and 
when a deficiency of heat exists, the steam 
is termed ‘‘ wet.” 

Steam parts with heat, to be converted into 
effect by the operation of ExPANsIoN, for if 
it (steam) were confined in a tight vessel and 
perfectly protected from loss of heat by ra- 
diation, and not allowed to expand, it would 
possess no other forces than that of its press- 
ure on sides of vessel and its weight ; its 
weight would of course be the weight of the 
water which, having absorbed heat, became 
steam. 

Without regard to loss by friction, radia- 
tion, and conduction, the utmost quantity of 
steam that could be consumed in the produc- 

ion of a certain power, would be when no 
‘xpansion took place within cylinder of en- 
rine; in which case the steam would exert 
only its ‘‘ force of displacement.” 

For example: The pressure in boiler is 
i00 Ibs. per inch: induction valves of engine 
ire ‘‘set” to admit steam during whole 
stroke of piston; then steam will flow into 
cylinder in a manner similar to that of water 
entering a pump; that is, the heat being sup- 
plied by fire under boiler as fast as it passes 
into cylinder in the form of steam. 

In above case the heat exerts only its ea- 
ternal force, or that action measurable by 
weight alone, and it does so because heat 
generated in furnace of boiler, having free 
communication with cylinder through the me- 
dium of the steam, maintains the full pressure 
of 100 Ibs. per inch throughout, and thus pre- 
vents expansion. The force of heat operat- 
ing in this manner is similar to the force of 
so much weight acting through space. 

An engine under such circumstances would 
be practically ‘‘ pumping ” the heat from the 
boiler, without utilizing any of its (heats) 
mechanical equivalent. 

On the other hand, an extreme towards 
economy in use of steam would be, to ad- 
mit the steam to cylinder at boiler pressure 
and then close induction valve at a point in 
the stroke, that would cause the steam to ex- 
pand in a non-condensing engine, just down 
to pressure of atmosphere, and in a condens- 
ing engine down to pressure due to vacuum 
on exhaust side of piston. 

Theoretically, and without regard to cer- 
tain counteracting effects, that will be discussed 
further on, the greater the difference between 
pressure at point of cut-off, and pressure at 
end of stroke, the greater will be the quan- 
tity of heat converted into dynamic energy. 

It is the province of the steam engineer to 
take into consideration, the action ofall natu- 
yal laws pertaining to his vocation, and ar. 
range his ideas in such a manner that his 
theory of construction will be adjusted to 
meet the demands of every influence that is 
exerted during the operation of producing 
HEAT, and converting its forces into mechan- 
ical effect. 

Chicago, June 9th, 1879. 
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N. B. Cushing, of Jersey City, N. J., is 
very busy filling a contract for a new pattern 
of portable engine designed for agricultural 
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Gleanings from the Foreign Press. 


A NEW TEMPERING PROCESS. 





The English Mechanic gives the following 
description of a newly patented process for 
tempering iron and steel, the invention of 
M. A. Seguin, of Paris : 

‘That gentleman tempers ‘articles of 
metal’ by immersing or dipping them when 
in a heated condition in certain liquids, either 
entirely or only at the part or parts subject 
to compression under the strain to which 
the article is destined to be exposed. The 
liquids employed are either sulphuric acid 
diluted with water, dilute hydro-chloric acid 
or turpentine mixed with say about from five 
to six times its volume of water. When sul- 
phuric acid is employed, the piece of metal 
after having been heated to say a cherry-red 
heat in a re-heating furnace or forge fire, or 
otherwise, is immersed either wholly or par- 
tially in a mixture composed of sulphuric 
acid at about 66° Beaumé and water in equal 
volumes. The temperature of the bath 
should be maintained at say from 60° to 100° 
C.; but it has been found by experience that 
the temperature of the bath may be elevated 
to about 200° C. without producing its effect. 
When turpentine is employed, care should 
be taken to agitate the vessel containing it 
continually, in order to prevent the turpen- 
tine from floating on the surface of the 
water, and becoming ignited by contact with 
the heated metal. In all cases the metal is 
allowed to remain in the bath until the tem- 
perature of the part immersed is lowered to 
that of the liquid, after which it is plunged 
into cold water. 

The process is applicable to pieces of metal 
of homogeneous composition, or to articles 
formed by welding together pieces of iron of 
different qualities; but, according to the 
patentee, it will be obvious that the beneficial 
results of this mode of tempering become 
more apparent when the process is applied to 
metal of superior quality, the process having 
the effect of increasing to a considerable ex- 
tent the power of resistance of any article 
of iron to a tensile, transverse, or torsional 
strain, by the complete or partial immersion 
of such article in one of the liquids men- 
tioned. 

In the case of a piece of metal in the 
form of a hook, when it is required to in- 
crease its power of resistance to a tensile 
strain, the back of the hook only for say 
about one-third of its thickness is dipped in 
the bath. When the piece of metal is of 
rectangular section, supported at one end 
only, and carrying a load at the other end, 
or acting as a cantilever, the under portion 
only is immersed to the extent of say about 
one-third of the depth or thickness of the 
piece. In the case of a solid bar of prismat- 
ic section supported at each end, and loaded 
at the middle, the upper portion is to be im- 
mersed in the bath. Although in the ex- 
amples specified, the process is applied toa 
portion only of the depth or mass of the 
article, it is obvious that the article may be 
entirely immersed in the liquid if found 
advantageous or desirable.” 
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Defects in Building Engine Lathes. 





Editor American Machinist : 

I see that Mr. Lyne, in the May number of 
your paper, calls Lathe-builders’ attention to 
a pretty common defect in the method of | 
gibbing down the cross-slide ; and I should | 
like to point out another feature, in the same | 
and similar slides, where it seems to me| 
further improvement can be made. 

It is the practice with a large majority of 
machine-tool builders to form the dove-tail 
slides with the corners perfectly sharp, and 
the undercut angles necessarily sharp also, 
These acute angles weaken the castings, are 
difficult to plane, and even more difficult to 
scrape—when the slides are scraped as they 
should be—and the sharp corners of the 
dove-tail are easily bruised or broken off ; be- 
sides they are of no very great value when 
perfect. There is another reason why these 
sharp corners should be cut away, the same 





that holds good while the center-holes, in the | 
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ends of a piece to be turned, should be 
drilled deeper than the lathe-centers pene- 
trate. The necessity for this is, as is well 
understood, that unless the center-holes are 
so drilled, the holes will wear larger without 
increasing in depth, and so become a loose 
fit. Just so with cross-slides ; they wear so 
as to be loose up and down, when tight side- 
ways. 

When the corners are cut off, so as to leave 
a flat 14-in. broad, and the angles planed 
with a round-nosed tool of 1-16 in radius, as 
shown in Fig. 1, a better job in every way is 
produced. 

By referring to Fig. 1, it will be noticed 
that the screw for lightening the ‘‘ gib,” is 
not placed as is usual ; the point of the screw 
being on a line drawn from the center of the 
wearing surfaces at right angles to them. 

There is another feature about slide-rests, 
that seems to me can be bettered ; in nearly 
all of the lathes the cross-slide is only a short 
block, working on a dove-tail so long that it 
does not work off at either end. As a result, 
when the dove-tail becomes the least worn, 
the block is free or loose in the center, or 
tight at the ends, or both. By using a right 
and left hand screw in place of the single 
coarse thread-screw, usually employed, there 
is no difficulty in making the sliding-block or 
section as long as the cross-bar of the slide- 
rest. In this form, the slide is a uniform fit 
in all positions, or grows better, instead of 
worse, by use ; and besides that, the surfaces 
are very much better protected from dirt and 
misuse. 

The iron over the dove-tail need not be 
over 1g or 3g-in. thick, and so the reduction 
in the swing of the lathe over the rest will be 
very slight. 

I have worked with both sorts of slides, 
and from that reason ought to be better able 
to judge than those who have not, and my 
notion is, that when the slides are of equal 
length they are just right, and when a short 
block is worked a hundred times along the 
center of a long slide, to every time it is 
worked once at the ends, it is just wrong. 

Yours, etc., 
CoRNELL UNIVERSITY JOHN E. SWEET. 
MECHANICAL LABORATORY, 
Ithaca, N. Y., June 3, 1879. 
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Engineering Popularized. 
(No. VIL.) 





Mr. Editor : 

I have read with much interest the review 
in the last AMERICAN MACHINIST upon some 
engineering questions by Mr. Williams, 
giving evidence of much practical thought. 
I am a little surprised that the reviewer 
should have overlooked, in one or two in- 
stances, the very meat of the nut he was 
endeavoring to crack; and I reply with 
much pleasure, since it is quite time to bring 
out with clearness the importance of the 
points neglected. The article in question 
being written with an evident spirit of can- 
did discussion, it is quite worth while to 
examine the paragraphs in detail. 

Mr. W. first takes issue on the subject of 
compression ; holding that any cushion over 
the amount barely necessary to take up the 
lost motion in the various bearings is a loss ; 
against which I advance the statement that, 
totally irrespective of the question of lost mo- 
tion, any engine should in theory display a 
compression up to the initial pressure, and 
approximate very closely thereto in practice. 
The trouble is, Mr. W. has not gone far 
enough in assuming that the only office of 
cushion is to make an engine run quiet. 
Compression directly effects the following 
qualities ; quiet running, power and econ- 
omy; and Mr. W, is at some pains to prove 


| that compression beyond the least admissable 
' amount is detrimental to the first two—a po- 


sition which we are all willing to admit at 
the outset. Its effect in economy, however, 
he completely ignores. We will examine it 
and find that it acts in a two-fold manner. 
Let us keep clearly in view that the steam 
engine is strictly a Aeat engine, and that 
steam, so far from being distinctively the 
motor, only happens to be incidentally the 
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wasted. Ina cylinder 16” x 
32”, with a clearance as shown 
in card B, 12.80 cub. in. of 











Fig. Z. 


does its work. We have noticed, in a pre- 
vious article, how from the instant of cut-off 
the temperature of the cylinder begins to 
fall, and this cooling process, if unchecked, 
continues until the instant of re-admission. 
Or, stated otherwise, the cylinder, after cut-off, 
is first cooled by the fall of temperature, cor- 
responding to the fall of pressure and the 








evaporation of the spray already condensed, | 
and on the return stroke, large quantities of 

heat are still further abstracted by the escap- 

ing exhaust, so that when the live steam is | 
again admitted, it finds itself exposed to a 

large surface of metal at a temperature very 

much lower than its own. Condensation at 

once ensues until these surfaces are brought 

up to the temperature of the entering steam 

—the amount of this condensation increasing 
with every stroke up to acertain point ina 
very curious manner, as we may have occa- 

sion to see hereafter. It is now evident that 

we may close our exhaust at such a point 

before the completion of the stroke, as to 
imprison a certain quantity of exhaust steam, 

the latent heat in which is squeezed out as the 
compression increases, until at the moment 

of admission the surfaces are again raised to 
their normal temperature entirely by the heat 

thus saved from the exhaust steam. When 

we consider that in working steam at 80 lbs. 

and expanding down to atmosphere, the 
immediate surfaces of the cylinder are prob- 
ably fluctuating at every stroke between the 
temperatures of 320 and 212 degrees, it will 
be seen that there is an immense aggregate 
amount of re-heating to be done, and all the 
heat to do it has got to come from some- 
where, and that somewhere is the boiler, 

unless compression steps in and rescues it 
from the exhaust. 

A consideration of the second effect of 
compression involves the question of clear- 
ance, and turns at once on the certainly very 
remarkable statement of Mr. W., that ‘‘neither 
does it matter how much, or how little (clear- 
ance) there may be.” I had supposed the ef- 
fects of clearance to be so thoroughly under- 
stood and admitted by engineers of all grades, 


steam would be wasted, or 
very nearly wasted each revo- 
lution, or, in other words, 
two-thirds only of the steam 
actually used. would do prac- 
tically the same work if no 
clearance existed. 

Now, the compression, that 
Mr. W. so much decries, gives 
us a partial remedy, in that it 
imprisons enough of the exhaust otherwise 
wasted, to just fill these waste spaces up to 
boiler pressure at the end of the stroke, so 
that when the steam is admitted it finds the 
clearances already full, and only the amount 
actually required for the work is expended. 
To illustrate :—lay down the initial compres- 
sion curves a }, a’ b’ appropriate to each 
clearance, then re-calculating and correcting 
by the rules already given, our water con- 
sumption at once reduces on card A to 19 
Ibs. water, and on card B to 20.6 Ibs. water. 
We have noted from the above that clearances 
even when corrected by compression, is an 
evil invariably to be avoided. 

Of course compression is a loss of power, 
but it is at the same time a gain of steam ina 
much greater proportion, and Mr. W. must 
not forget that his cushion is only a spring, 
which absorbs momentum from the fly-wheel 
it is true, but returns it all again with the 
strictest honesty as soon as the engine passes 
the center. Admit absolute contact in all the pin 
connections, or, as Mr. W. very neatly puts it, 
assume that the engine ends at the cross- 
head and compression is as valuable as ever. 
It is now obvious that ‘‘impression” by 
which Mr. W. simply means “lead” is no 
substitute for compression, since it disregards 
the vital idea of compression, viz.: to save 
steam from the exhaust. Nor is its effect on 
the quietness of the engine at all analogous 
to compression, since the latter acts as a per- 
fect spring, taking up the lost motion gradu- 
ually, while ‘‘lead”’ admits full pressure in- 
stantly, which is quite a different thing. 

Mr. W. is eminently sound that no rule 
can be given to suit all engines in practice, 
but he must not be misled by the results from 
reducing compression in such individual 
cases as he cites, in which the necessity for 
forcing the pressure as stated to 100 and 110 
Ibs. in the boiler, affords the clue to the real 
source of loss, which is by no means charge- 
able to the compression considered by itself. 
That is to say, the actual result in coal and 
power in any given case, is the result of the 
joint and relative action of the whole plant, 








that I had about decided to pass the question 
over entirely, lest these papers should become 
tediously long. It is high time to examine 
it, which we will do by considering exagger- 
ated cases Fig. 1 is a diagram from the two 
ends of a cylinder, in which the right hand 
end A shows a clearance ac of 2 per cent., 
and the left hand end R, shows a’ c’, or 10 
per cent. of the piston displacement :— 
steam 80 lbs., scale 40, cut-off 3th lb. Since 
all the steam in the cylinder after cut-off ex- 
pands, our expansion curves must be run out 
from the clearance lines Oc, O’c’, as a base. 
Running out the curve in the manner already 
learned, card A shows a terminal at ¢ of 20 
Ibs., and card B at ?’ of 26 lbs. To be sure, 
we have got a little extra work on account of 
the steam in the large clearance, because that 


| boiler as well as engine—while in the above 
| discussion we have been considering a func- 
| tion of the engine alone, under assumed per- 
{fect conditions up to the throttle-valve. 

| While I have met cases as cited by Mr. W., 

I suppose I could cite fifty others in my own 
| practice where compression was productive 
of just as marked beneficial results. No en- 
|gineer will permit himself to be misled by 
| naked statements, or even the naked results 
/of his own observation, and it is just such 
‘loose and hasty jumping at conclusions, 
| without any discriminating analysis of cause 
and effect, which has done much, and will 
|do much more to retard progress in engineer- 
‘ing, as in other practical sciences. How- 
| ever, there are none of these questions which 
| can be, or should be settled on paper; so that, 











end shows an m. e. p., neglecting compression | although I believe the subject of compres- 
of 40.8 Ibs. against 35.6 lbs. m. e. p. on the | sion to have been long ago settled in general 
other. Applying our rule for water con-| practice, I propose shortly to conduct a care- 
sumption, card A shows 19.6 lbs. water for | ful series of experiments on the economic ef- 
H. P. per hour, against 22 Ibs. for card B—a | fects of compression under otherwise perma- 
difference of over 12 per cent. in favor of the | nent conditions, the log and results of which 
smaller clearance—truly of some importance. | I will with pleasure lay before your readers. 
Now, what will compression do for us, and | Mr. W. uses one-half a column to condemn 
how does it do it? Answering the second | the employment of algebraic formula in every- 
question first, we will note that, during exhaust | day engineering, in which he has my heart- 
the cylinder empties entirely down to steam | iest sympathy, with regrets that the offend- 
at atmospheric pressure, and hence when | ing p wo v—1, and accompanying exclama- 
the exhaust closes simultaneously with the | tion (?) should have been taken so seriously. 
opening of the lead, a certain number of cubic | I fear that my mild attempt to be ‘‘ sarcasmy”’ 
inches of waste space back of the piston have Must have fallen very flat. 

got to be filled with live steam before the ini-| With regard to the diagram in March No. 
showing an efficiency of 78 per cent., if Mr. 


tial pressure can be reached, under which the | 
piston is supposed to move. Of course, the | W. cares to look at it again, he will see that 





most convenient medium through which heat 


more the clearance the more the steam thus | the excessive compression curve which he 
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thinks could not be obtained from that coun- 
ier-pressure, is the one pertaining to the 
theoretical card shown for comparison. The 
actual compression line is the merely rounded 
corner which he will notice below, and I re- 
fer to it only because others may also have 
misunderstood the Figure. 

His further remarks about the fallacy of 
expecting a steam line fully equal to boiler 
pressure, certainly could not have been called 
out by anything that I have written. 

Such a result is undoubtedly physically 
impossible with any practicable construction 
of engine ; an approximation within 2 Ibs. 
being as close as may be expected under the 
most favorable conditions. 

Mr. W. ‘‘infers” that the cards heretofore 
shown are from automatic engines—but 
don’t know. If the cards in question had 
been original works of art, I might have been 
justified, as with certain other line drawings 
of earlier years, in affixing the legend: ‘‘This 
isacow!” Being executed, however, by the 
indicator, [ shall throw upon that instrument 
the responsibility of speaking for itself. 

This article is now much too long to enter 
into a review of your other correspondents; 
and, in fact, I am compelled to admit, that 
after having devoted a good deal of the spare 
time of the past month to it, I am still at a 
loss for its drift and connection. Mr. Hague 
has worked very hard to make something 
very plain, and it is a matter of regret that 
the weakness of my own powers of compre- 
hension—aggravated, possibly by the dis- 
tressing absence of the minor parts of speech 
in the article in question—should prevent a 
suitable reply. 

Both the gentlemen are disposed to ques- 
tion the possibility of the adiabatic curve in 
practice, and Mr. Hague in particular seems 
much worried that I should attempt to in- 
troduce any original improvements on the 
Mariotte curve. Let me at once waive all 
claim to originality in the matter, and refer 
him on that subject, as well as on some 
other points in thermo-dynamics, on which 
he seems a little mixed, to the leading scien- 
tific authorities of the last half century. 

Lest I be misunderstood, however ; in pre- 
vious articles I have given the definition of 
the adiabatic curve, and described the con- 
ditions for its theoretical formation. I have 
also stated that it has been and can be 
formed in actual practice. Whether or not the 
adiabatic curve, as formed in actual perfor- 
mances, is tormed because of the existence 
of those conditions, 7. ¢. no transmission, or 
because of certain other conditions, which, 
while different, still happen to procure the 
same result, is a statement that I have not 
as yet made—and of that anon. The fact 
is, however, that it is quite possible to get 
the clean expansion, and the low terminal 
due to that curve in some way. I have any 
quantity of diagrams which show it, and I 
will be pleased to cite any skeptic to the en- 
gines from which they were taken, and he 
can verify them with his own instrument. 

One word more: both my critics are very 
anxious that I should just mention what en- 
gine I got the cards from that I have pre- 
sumed to criticise, but, Mr. Editor, I never 
shall tell. 


Wa. LEE CHURCH. 


Use and Abuse of the Engine Lathe. 





L. F. LYNE, 

It is a remarkable fact, but nevertheless 
true, that the engine lathe, though a common 
tool, is very little understood by the class of 
men generally employed to run it. To prove 
this, it is only necessary to step into a rail- 
road shop and watch the lathe hands fora 
short time. 

The writer, not long since, dropped into 
a shop that has the reputation of doing first- 
class work, and, out of curiosity, observed 
the lathe hands at their work. One man was 
polishing a short piece of shafting. It was 
not of a uniform size throughout, for there 
was a journal on each end, besides different 
sizes where wheels were to be fitted. As 
the shaft revolved rapidly on the centers of 
the lathe, I noticed that none of these parts 
ran true with each other, and the question at 
once suggested itselfi—Why ? 

Simply because the man had neglected to 
ascertain whether or no the center ran true 
before commencing his work, and, upon tak- 
ing the shaft out of the lathe and testing the 
center, it was found to run out of true about 
ged of an inch. 

Another fact was demonstrated, that the 
shaft, while on the centers, would run true, 
or nearly so, one way, by reversing it was 
very much worse. This, too, was easily ac- 
counted for, simply by another examination 
of the centers, where we found that the 
angle of the two centers differed from each 
other by about five degrees, one being that 
much sharper that the other. 

Hence, the reason for the shaft not run- 
ning the same either way. 

What I believe to be the best way to over- 
come these difficulties is a plan adopted by 
myself, while foreman in one of the lead- 
ing railroad repair shops, i. ec, to have a 
standard center-gauge for every lathe in the 
shop. The angle of the gauge adopted by 
me was 77 degrees, which was found to 
work better in general practice than the 
U. §S. standard, which is 60 degrees, the lat- 
ter being too sharp and more easily injured, 
particularly when turning a taper. Each 
lathe hand was put in possession of one of 
these gauges, and required to inspect the 
centers every day. Very soon the men got 
so much accustomed to this rule that it ceased 
to be any inconvenience. 

Another point in favor of a shop standard 
is, that a piece of work can be changed from 
one lathe to another, and no doubt enter- 
tained as to its running true. 

There are a great many different ways of ap- 
applying the center to a lathe, but will only 
mention the most common. In this case the 
centers are turned tapering, and fitted to the 
holes in the spindles The part that projects 
beyond is left straight, and the ends pointed 
to suit the gauge. 

A center designed in this manner, 
when forced into its place by the pressure 
which naturally comes upon it, by being 
pressed against the piece of work placed in 
the lathe, is usually removed (if it be the live 
center) by driving a taper pin into a hole 
through the spindle opposite the end of the 





center. The pressure upon the end of the 





center will force it out. On the other hand, 
if it be the dead center, and is not provided 
with a device like the one described, the 
screw which moves the spindle out and in is 
left long enough, so that when the spindle is 
drawn in its full length, the end of the screw 
will press the end of the center and force it 
out. 

My experience with these and similar de- 
vices has been, that the pin which should be 
kept on the lathe for the purpose described 
is seldom or never found; and instead of 
running the spindle that holds the dead cen- 
ter back (sometimes six or eight inches), a 
hammer is more frequently used to remove 
the centers. I condemn this process for the 
reason that the constant repetition of it will 
enlarge the hole in the ends of the spindles, 
like a drift-pin used by boiler makers, so 
that the centers will not have a bearing for 
some distance inside the hole. 

The plan of having a square upon each 
center as used by some tool makers, is far 
preferable to any other; fora wrench can be 
applied, and with a simple twist of the wrist 
the center is easily removed and the holes are 
not injured. The centers should never be 
struck with a hammer. A very common 
practice among lathe hands (and I regret to 
say first-class hands) is to place not only 
their tools, such as wrenches and hammers, 
but even their work indiscriminately upon 
the shears of the lathe. It is a well-known 
fact that the lightest blow given to the sharp 
corners or the scraped surface of the shears, 
will raise little obstructions and cause the 
carriage to scratch while passing over them. 
Dirt and grit will settle into these scratches, 
thereby rapidly destroying the utility of the 
machine to produce fine work. 

In some shops it is a very common prac- 
tice to heat bent shafting or bars of iron, hang 
them on the centers of the lathe, and use a 
bar to pry up the place at which the bend oc- 
curs, then apply smart blows on top with a 
heavy hammer to straighten the piece of 
work. 

Iremember a case where the spindle was 
bent and the lathe ruined by this process, and 
cannot use too strong terms in condemning it. 
But, says one, ‘‘ We have a certain class of 
work (for instance, piston rods) which can be 
straightened quicker and more conveniently 
this way than any other.” Very well; either 
have an old lathe to be kept for this kind of 
work in particular, or what is far better, put 
a pair of centers permanently in the black- 
smith’s shop and do all straightening where 
it should properly be done. A crooked bar 
should be straightened by pressure, as ham 
mering simply stretches the skin of the iron; 
and this skin, when removed by the tool, al- 
lows the bar to incline towards its original 
shape. In no case should a heavy bar be 
straightened on the centers of the lathe in 
which it is to be turned. Some tool builders 
advocate the use of a narrow belt to drive a 
lathe and run it tight. 

For instance, the writer had in his charge 
a 40-in. lathe, driven by a double belt 3-in. 
wide, and to get a reasonable amount of 
work out of that lathe, it was necessary to 
keep the belt very tight, so that the bearings 
were caused to heat and wear away very 
fast. The man running this lathe, (as is 
usually the case), was very negligent in keep- 
ing the belt up to the proper degree of ten- 
sion, consequently there was a great loss 
from the necessity of taking light cuts in 
consequence of the slipping of the belt. 

On the other hand, we had a 40-in. lathe 
driven by a belt 4-in. wide, which turned out 
as much again work, and the belt was not 
stretched to its utmost capacity. 

The bearings ran perfectly cool, and with 
a great deal less wear. 

All the parts of a lathe should be kept per- 
fectly clean and thoroughly oiled, particularly 
the leading screw. Here is a point which 
should not be overlooked in selecting a lathe, 
to have all the parts easy of access and com- 
posed of few pieces. 

Thus, having mentioned some of the 
abuses to which the lathe is subjected in 
ordinary practice, I hope that they will be 
carefully considered by the readers, and per- 
haps some of the remarks made herein may 


future opportunity shall permit me to discuss 
it still further. 























The ** Best ” Drill Chuck. 





The maker named this chuck the ‘‘ best.” 
One of the principal features of this new 
chuck is that it has two motions, one for the 
adjustment of the jaws and to perfectly 
center the dril without strain or wear on 
the chuck, so that the chuck will always 
be true. The other is one of the most power- 
ful applications of power known, combining 
the screw and the wedge in such a manner 
as to hold the drill like a vise with the 
utmost ease. The two motions work har- 
moniously together, and make this, it is 
claimed, one of the most compact, durable 
and strongest holding chucks ever made. 
The accompanying cut shows a full size chuck 
that holds from nothing to three-eighths 
of an inch ; it is all made from bar steel, and 
has a hole entirely through it. It is made to 
attach to a taper ora hollow spindle, and 
can be used for holding pieces to turn, and 
for any purpose within its capacity. This 
chuck will soon be for sale by all dealers in 
such goods at a price that will bring it 
within the reach of all. It is manufactured 
by A. F. Cushman, Hartford, Conn , who 
will give any further information required. 


—_—_—_ pe —_—_ 


Master Mechanies Association. 

In 1867 the Railroad Master Mechanics 
took a notion to unite in an association for 
the purpose of trading experience, and thus 
advancing usefulness as managers of the 
motive power of railroads. They formed a 
body and agreed to meet each year and bring 
with them in good shape some of their ex- 
periences upon matters previously named. 

Each year they meet in some metropolitan 
city, and, in addition to discussing business, 
they have a good time generally. If there 
is anything to be seen they see it, and as they 
come in a large body and often bring the 
folks and some spending money, disinterest- 
ed citizens who keep hotels and theaters and 
stores, and things generally, treat them well, 
and make things lively. Last year they met 
in Richmond, and this year their three days 
session was held at the Grand Hotel in Cin- 
cinnati. Instead of roving around each year, 
there was a question mooted this session of 
making Cincinnati a permanent place of 
meeting, on account of its central location 
and extraordinary facilities for reaching the 
hill-tops. The opening up of the question of 
a permanent place of meeting is a some- 
thing they owe to every city they meet in 
and a debt easy to pay. 

The plan of operations of the association 
is as follows: A subject being proposed, it 
is casually discussed and then turned over to 
acommittee with instructions to report in a 
year. The committee then digest the sub- 
ject and put the whole matter in the form 
of aseries of questions which are printed and 
mailed to all master mechanics. The an- 
swers to these questions when received and 
collated form the basis of the committee’s re- 
port. When the report is presented the sub- 
ject is discussed on the evidence and on its 
merits, and if it is capable of reduction to a 
standard a resolution to that effect is passed. 
A half a dozen such subjects furnishes work 
for a session, and each year the association 








be applied. I here leave the subiect until 
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publishes a report, in 
entire proceedings. 

There are now eleven of these reports 
issued, in uniform style, and containing, as 
they do, practical information not to be 
found elsewhere, should be in the library of | 
every mechanic who wants to keep posted 
These reports are furnished gratis to mem- 
bers and to subscribers to the printing fund, 
and are sold to all creation at a dollar per 
volume. 

The meeting of the association is the sig- 
nal for a general congregation of folks who 
deal with railroads,and a committee is gener- 
ally furnished for the exhibition of their 
goods. This room will be found filled with 
material and devices and drawings and sam- 
ples and good natured men whom, only for 
the mercenary feature of the exhibition, one 
feels glad to get among. 

At the Cincinnati meeting, Mr. Chapman, 
the President of the Association, delivered 
a neat opening address, in which he referred 
to the fundamental principle of the associa- 
tion as economy in the management of rail- 
road motive power, and he hit the nail on 
the head by saying that perhaps economy 
could be as well attained by improving 
method as by reducing wages. 

He referred to real economy as essential, 
and said Master Mechanics had excellent 
opportunities for doing good by educating 
their men in economical methods of living, 
and in the knowledge of the silver rule of 
living within their incomes. I think if Mr. 
Chapman had appointed a committee to pro 
vide a system of education in this direction, 
that he would find his committee asking 
for something easier. 

He stated that economy had _ prudential 
limits beyond which we should not pass. 

The Secretary's report was read; it ex- 
hibited prosperity, the association being 
shown to be a bond-holder to the extent of 
over four thousand dollars. 

In regard to the next meeting, Cleveland 
was decided on as the place, and the second 
Tuesday of May 1880 as the time. Mr. Chap- 
man, of the Cleveland & Pittsburgh Rail- 
road, was elected President for the ensuing 
year; Mr. Wells, of the J. M. &L, First 
Vice-President; Mr. Saunders, of the North- 
ern R.R. of N. J., Second Vice-President, 
and Mr. Setchel, of the Little Miami, Secre- 
tary. These officers are hard workers and 
have been identified with the association 
since its organization, Mr. Chapman being 


their second President and Mr. Setchel their | 


first real Secrejary. 

The subjects before the Convention this 
year were: 

Form and Material for Locomotive Wheels 
and axles. 

Size of Axles. 

Form and Material of Boilers. 

Lubrication. 

Patents. 

LOCOMOTIVE WHEELS AND AXLES. 

The committee on this subject adopted the 
inquiry system but got few replies. In re- 
gard to engine truck wheels, they heard from 
350 steel-tired cast iron wheels, and 228 steel- 
faced cast iron wheels, also from some all 
steel wheels and cast iron wheels. Those 
reporting varied in opinion; one member 
thinking the stecl-tired wheel should be rated 


as four to one of cast iron only, while an- 


other thinks the economic advantage lies 
with the cast-iron wheel. Opinions are 


divided as to form, some favoring spokes, 


f 
book form, of the | 





Drascouesonineiest aon 


seach. Mr. 
and Providence road, gave the committee 
some interesting figures in regard to sundry 
| wheels. Four Bochum cast-steel wheels, 
|heavy enough for three turnings, ran 
142,260 miles without any turning; a pair of 
paper wheels on hard work, ran 126,000 miles 
and were in fair condition, while a pair of 
cast-iron wheels running with the paper 
wheels were worn-out in 91,000 miles. <A 
pair of steel-faced wheels were condemned 
on 121,921 miles, and another pair after the 
first turning, were condemned on 47,000 
miles. Another pair ran 129,587 miles, and 
were in good condition; and another pair 
were condemned on total runs of 113,118 
miles. A _ pair on hard work made 
31,372 on first run, while another pair in 
truck made near 65,000 miles first run. 
Engine builders seemed as divided as rail- 


be presumed they put in what is called for. 
When the wheel report came up for discussion 


uniform results might be obtained. 
gave the results of his own 
calculation on comparative 
cost per mile of iron and paper 
wheels, and gave seven cents 
per thousand miles for chilled 
iron, and nine cents for paper. 
He also stated that wheel 
makers were now selling 
wheels on their mileage. In 
discussing how mileage should 
be figured, Mr. Sprague sug- 
gested that the interest on the 
investment was an essential 
element. 
SIZE OF STANDARD AXLE. 
The committee on this sub- 
ject made two reports; the 
majority recommending an 
axle a quarter of an inch small- 
er than car builders’ standard, 
and thé minority advising con- 
currence in car builders’ stand- 
ard, The answers to inquiries 
were as various as inches on 
a yard-stick, and the discus- 
sion following the report 
brought out advocates of 
every size After a warm dis- 
cussion, the car builders’ axle 
was adopted as the standard 
of the association. This axle 
is as follows: Total length, 
6 ft. 1113 inches ; journal 334 
x7 inches ; wheel seat, 47, 
inches. 
DRIVER AND TENDER AXLES. 
The report develops little 
that is new. Journal sizes of 
driver-axles run from 614 by7, 
o7by 8. But few use steel. 
Most all use parallel axles, but 
one advised an enlarged center especially for 
rear axle. Six breakages reported, four of 


work. 

In truck axles, the report states that an 
enlargment of journals seems to be desired ; 
they now run about 4% by 714. 
axles the same appears 
journals being in this case below the car 
builders’ standard. Mr. Hewett gave some 





figures on relative cost of two sizes, viz. 


. i. » ¢ » » > 
others double plates; the spoke men urging | 4 2,400 gallon tank, with car builders’ axle, 


increased convenience of inspection and oil- 
ing, and the plate men urging that spokes 
fan up the dust and cause the brasses to wear 
faster. Ten breakages; seven of cast iron, | 
three steel-faced. In regard to drivers, four 
piefer hollow spokes, hub, and rim; one, 
solid spokes and rim; and two, hollow rim. 
Two use hollow and solid, and express no 
choice. Nine breakages ; all hollow spokes 

I would like to know how the European 
railroad men would read this report—men 
who never saw a cast iron driver in their 
lives. I suppose they would say that none 
of them would do. 

In regard to tender-wheels, the same di- 
versity of opinion exists as regards truck- 
wheels, and in about the same direction and 


}ran 73,650 
‘and waste $2.27, while a | 
by 513 journals ran 75,730 miles and cost | 


miles, and cost for lubrication 
similar tank on 314 


$7.27. 
BOILERS. 

The boiler committee brought in an excel- 
lent report, which we intend publishing in 
full. The discussion following was confined 
mostly to the question of material, whether 
steel or iron, high steel or low steel. 

LUBRICATION, 

The report on oils was somewhat positive, 
and recommended strongly the use of miner- 
al oils for general work, as being superior to 
all patent oils. The reports contain much of 
value, which we may give at length in 

| future, 


inn: of the Boston | 


only | 


road men on the wheel question, but it is to | 


Mr. Hayes, of the Illinois Central, expressed | 
regret that the committee had not devised a | 
system of mileage calculation by which some | 
He also | 





which were close to hub after ten years’ | 


In tender | 


sa tun this tees the amount of work being done, that Gov- 


cease cincnseaiicicdadil 


oo 28, 1879. 





PATENTS. 


Mr. Raymond advised action, looking to a 
judicious selection of patented devices which 
might be useful and valuable, as distinguish- 

| ed from those of trifling or no value. The im- 
mense nuinber of patents on railway appli- 
ances—there being 2,000 on couplers alone, 
confuses and mortifies members and they 
never know what ground they stand on. He 
suggested some systematic plan of informa- 
tion for all concerned, by which the mechan- 

ical and legal status of an invention may be 
| known. 

The subjects for next meeting are to be : 
Boiler Improvements ; subject continued. 
Comparative performance with regard to 
economy of operations. Smoke Prevention. 
Prevention of Noise of Safety Valves. Shop 
Plant. 

— $e 


The Pickering Spring Governor. 


When it becomes necessary to obtain 
results by the aid of mechanical appliances, 
that device which is the most simple in con- 
struction, most direct in its application and 


Tile 
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THE PICKERING SPRING GOVERNOR. 


action, and most durable and economical in 
effect is the most desirable one to secure. 
The necessity for simplicity and direct 
action is nowhere more apparent than in the 
construction and application of the Governor 
to the steam engine; as, when, from usual or 
unusual causes, a variation is taking place in 


| ernor which will the soonest adjust the steam 
valve to the new requirement will certainly 
| be the one to keep the engine more nearly 
"| uniform in speed; thus reducing the total 
amount of steam needed, requiring less fuel, 
| and insuring economy. 
It is claimed that the extreme sensitiveness 
‘of the ‘‘ Pickering” Governor,—which we 
illustrate this week—with its great available 
centripetal force, cause it to fulfill the fore- 
going requirements. The reason of this is 
that the principles involved in its action are 
such that a mechanical movement is obtained 
without a joint, thus dispensing entirely 
with friction. 

Another equally important arrangement is 
the combination of the balls and springs in | 
such a manner that the comparatively slow | 
movement produced by gravitation is entirely | 
ignored, and in its stead the quick and sen- | 

sitive action of simple, but finely-adjusted | 
i steel springs is obtained, 


In order to rae appreciate this extreme 
sensitiveness, it is only necessary to attempt 
to maintain the tension of an ordinary “jig” 
saw by means of gravitation, say, a weight 
attached to a cord running over pulleys. 

The law of gravitation is so completely 
ignored in the construction of this Governor, 


) that it will work equally well in either a ver- 


tical, inclined, horizontal, or inverted posi- 
tion. 

The required centripetal force being 
entirely due to the tension of the springs, 
the valve is not carried past the desired 
point by the momentum of heavy balls, as is 
the case when sudden variations take place 
in the amount of work being done by an en- 
gine supplied with the old siyle of Governor. 

All parts are made interchangeable, so that 
in case of accident parts may be sent by 
mail or express, with a certainty of their 
being correct. 

After years of experience with various 
kinds of valves, the ‘‘ balanced puppet ” style 
has again been adopted as that which insures 
the most perfect equilibrium under varying 
pressures. As this kind of valve does not 
enter the seats, the troublesome effect of 
‘*sticking””—caused by unequal expansion— 
is avoided; and the valves and seats being 
made of special steam-metal, corrosion is en- 
tirely obviated; as is also the cutting effect 
so generally complained of as being produced 
by the current of steam when iron valves and 
seats are used. 

It is often found desirable to change the 
working speed of an engine, even while in 
motion. A lever with movable weight is 
phe applied by some governor makers for in- 

reasing resistance to the centrifugal exertion 
a the revolving balls. Now, this weight 
being actuated solely by gravitation, is guilty 
of the same objectionable sluggishness of 
action with which the heavy balls are 
charged; in fact, an otherwise sensitive Gov- 
ernor would be injured by such a “‘ hanger 
on.” 

In combination with the Pickering Gov- 
ernor, the tension of a spiral spring is util- 
ized for varying the resistance to the cen- 
trifugal force of the balls; the tension 
being adjusted by mncans of a worm and 
worm-wheel, which may be manipulated 
while the cngine ts in motion, thus adjusting 
the speed according to the requirements. 

The application of a simple device for de- 
taching the valve from the Governor, and al- 
lowing it to close so as to stop the engine in 
case the Governor belt breaks, is an addi- 
tional feature of security where an engine is 
in charge of a person careless enough to al- 
low the belt to get out of order. As the 
driving-belt holds up by means of an idler- 
pulley—the tripping device—it cannot act 
except the belt breaks. This arrangement is 
very effective, but unnecessary where ordi- 
nary attention is given to the care of belts; 
a good belt well-cared for will not break, and 
if flanged pulleys are used, the belt will not 
run off. 

Previous to the recent improvements, this 
Governor was well known among engineers 
in this country and in Europe, and we are in- 
formed is now making more friends thau 
ever. Its introduction abroad is largely due 
to its exhibition at International Exhibitions. 
Specimens of it are to be found at most of 
the technical institutes of Europe, and the 
International Juries at Paris, 1867; Vienna, 
1873; Philadelphia, 1876, and again at Paris 
‘last year, awarded this Governor well-de- 
served recognition. Large numbers are in 
use in Great Britain; the well-known engi- 
neering firm, Joseph Evans & Sons,of Wolver- 
hampton, being the agents. It is manufac- 
tured at Portland, Connecticut, by T. R. 
Pickering & Co. 

oY eee 

A workingmen’s club and institute has 
been formed at Boston as a memorial of the 
late Rev Dr. E. M. P. Wells. Rooms are 
being fitted up, a library and gymnasium will 
be added in time, and dumng the winter 
months there will be lectures and entertain- 
ments of various kinds for the benefit of 


|'members. Unsectarian religious services will 
- held every Sunday, and a guarantee fund 
from which ‘workingmen can borrow to help 
them in building homes will be established, 
With a system of life insurance, 
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Steam Engine Cut-Offs. 





BY STEPHEN ROPER, ENGINEER. 





If the pressure against the piston, and the 
load or resistance on an engine, were always 
uniform, it would be an easy matter, by 
making a cylinder of the proper dimensions, 
to set the cut off at a point to allow of per- 
fect expansion ; as, however, the load and 
pressure are constantly varying, it is neces- 
sary to reduce the consumption of steam to 
a minimum, which, by its perfect expansion, 
will give the required power. To these con- 
siderations may be attributed the efforts 
which have resulted in the adoption of three 
devices, now in general use, for working 
steam expansively, viz., the positive, adjust- 
able, and variable, or automatic cut-offs. 

In the positive cut-off, the expansion of 
the steam is effected by what is known as a 
lap on the valve by which the steam is cut 
off at the same point in each stroke, inde- 
pendent of load or pressure, although in 
some instances expansion is effected by an 
independent cut-off riding on the back of the 
main valve, and receiving its motion from an 
extra eccentric, which is termed the riding 
cut-off. Such an arrangement, like the for 
mer, though productive of beneficial results, 
is, nevertheless, very defective, inasmuch as 
it is stationary and cannot be varied to suit 
the requirements of work, pressure and speed. 
In the ‘‘ adjustable” cut-off, the expansion 
in the cylinder is effected by an independent 
valve, which can be adjusted by the engineer, 
outside of the steam-chest, by means of a 
screw, hand-wheel, or other mechanical ar- 
rangement, to meet tke requirements of 
work and pressure. The link in its applica 
tion to the steam engine belongs to this class 
of cut-offs. Although such arrangements 
are adjustable, they are not self-adjusting, 
and when once set will cut off independent 
of circumstances, 

The variable, or automatic cut-off, per- 
forms its functions according to circum. 
stances of load and pressure, both in admit- 
ting and cutting off the steam. It gives 
regularity of motion, and secures all the 
benefits of expansion, as the governor oper- 
ates the mechanism, which determines the 
exact point in the stroke where the supply of 
steam from the boiler should be cut off and 
expansion begin. This insures the most per- 
fect regulation under the most varying cir- 
cumstances, as the slighest change in the 
position of the governor will increase or de- 
crease the initial charge of steam admitted, 
thus balancing any variation in the amount 
of resistance. The regulation of the flow of 
the steam to and from the cylinder automati- 
cally is based on the right principle. As the 
pressure of steam is always calculated in 
pounds per square inch above atmospheric 
pressure, the nearer the indicated line of ex- 
pansion approaches that of the atmosphere, 
the greater is the actual power derived from 
the utilized volume of steam. 

Adjustable cut-offs were used in England 
at a very early date in the history of the 
steam engine, but no notice of a variable 
automatic cut-off ever appeared, so far as 
the writer is aware, until 1827, when Tred 
gold suggested’ ‘‘ that a regulation might be 
effected, by adjusting the steam valves so 
that they may be closed at an earlier or later 
period of the stroke, according as the engine 
may have more or less work upon it.” He 
referred to an experimental attempt to ac- 
complish this purpose, made by Mr. Field, 
With a little portable engine, exhibited in a 
drawing, with its previous throttle-valve still 
in place. 

In an elaborate treatise on steam engines, 
published by Galloway & Herbert, in the 
year 1834, special reference is made to the 
engine described by Mr. Tredgold, with this 
comment: ‘‘ We have never seen Field’s 
regulating valves practically applied.” Ip 
the second edition of Tredgold’s treatise, re- 
published in 1838, is reproduced the same en- 
graving, with this additional notice: ‘‘ The 
regulation of steam engines, by more or less 
expansion, is confined chiefly to regulating 
by hand.” In 1835, Whitelaw and Roberts 
made an attempt to dispense with the use of 
the throttle-valve, and in the same year Doc- 


tor Lardner, in a treatise on the steam engine, 
hailed with much enthusiasm the advent of 
an improvement in the manner of working 
steam expansively, which dispensed with the 
use of the throttle-valve. 

The automatic cut-off is now generally 
admitted to be one of the most important 
and valuable improvements ever made to the 
steam engine, and, as might have been ex- 
pected, there are several claimants for the 
honor of its invention, among whom are 
Zachariah Allen, of Providence, R. I., Geo. 
H. Corliss, Frederick Sickles, and Wm. 
Wright, of Newburg, N. Y. The weight of 
the evidence is on the side of Zachariah Allen, 
as the date of his patent is December 24, 
1833 ; and his claim for the first practical 
application of an automatic or variable cut-off 
to the steam engine, for regulating the speed 
and the flow of steam to the cylinder, was in 
1834. Mr. Corliss claims to have practically ap- 
plied an automatic cut-off to the steam engine 
in 1848; his patent dates March 10, 1849. 
Frederick E. Sickles’ patent for an automatic 
releasing valve gear, for steam engines, dates 
May 20, 1842. 

Now, Mr. Editor, it is not the inten- 
tion of the writer of this article to attempt 
to establish priority of invention for any of 
the parties named in the foregoing article, 
but rather to give them an opportunity to) 
come out and establish their claim, as who-' 





WILLIAM SELLERS, 


ever the party may be that invented and 
first practically applied the automatic cut- 
off to the steam engine deserves his full 
meed of honor. Let us hear from Messrs. 
Allen, Corliss, Sickles, Wright, and otbers 
on the subject. 
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WILLIAM SELLERS. | 


The history of the mechanical progress and | 
triumphs of a nation might be epitomized in | 
the lives of a few of its representative engi- | 
neers. Ina country like ours, where most of | 
the largest and best known establishments of | 
productive industry have been built up by | 
the men who now own and conduct them, | 


past generation to trace the handiwork of | 
existing masterpieces of mechanical genius 
that challenge the admiration of artisans in 
every part of the civilized globe. 
ing and building tools for working iron and 
metals—machine tools and their appurten- 
ances—no other country, during the last 
quarter of a century, has kept pace with our 
own. Without effort to detract credit from 
those to whom it justly belongs, we can 
safely say that in the advance of this great 
industry no other name is so widely and so 





| ship which caused some close struggles with 





|ments the gemus and forethought of Mr. 


we have no need to search the records of a! 


In design- 
tive and responsible head of the house, him- 


| chines and tools brought out at these ~— 


favorably known as that of William Sellers, 
of Philadelphia, whose portrait we present 
upon this page. The subject of our sketch 
was born some fifty-three years ago in a 
suburb of the Quaker City, upon a very old 
homestead which is still in possession of the 
family. After completing such an education 
as was generally afforded the youth of his 
time, he learned the trade of a machinist in 
the old shops of J. Morton Poole, on the 
Brandywine, at Wilmington, Del. Among 
his shopmates were Barton Hoopes, of the 
present firm of Hoopes & Townsend ; James 
Moore, proprietor of the Bush Hill Iron 
Works and Samuel Tatum of Cincinnati. 
After completing his term of apprenticeship 
in the shops where he began (which is not 
always the fashion at this day), he came to 
Philadelphia and in 1848, in connection with 
his uncle, Edward Bancroft, established the 
manufacture of machine tools, shafting and 
gearing, under the firm name of Bancroft & 
Sellers from which the present house of Wm. 
Sellers & Co. had its origin. They determ- 
ined to make a class of tools both durable 
and efficient and capable of performing the 
most work with the least skill on the part of 
the workmen. Many innovations were made 
upon the common style of tools and workman- 


ignorance and prejudice, but which by 1853 
had gaincd for them such a patronage that 


OF PHILADELPHIA. 


they found it necessary to enlarge their facil- 
ities, which was done by erecting new build- 
ings occupying an entire square, bounded by 
Sixteenth and Seventeenth Streets, Pennsyl- 
vania Ave. and Hamilton St. The shops 
were built upon original and improved plans 
with special reference to convenience in 
handling work, one feature being the exten- 
sion of tracks from the Reading Railroad into 
all parts of the works. In all these arrange- 


Sellers were prominently exhibited. The new 
system of this establishment and the perfection 
of its outfit attracted the attention of engineers 
from all parts of the world. 


In 1855, Mr. Bancroft, the senior partner 
died, and the business passed into the hands 
of two brothers, William Sellers and John 
Sellers, Jr., they adopting the firm name of 
William Sellers & Co. The only change in 
the firm since that date was in 1873, when 
three new members, who had long been em- 
ployed in the establishment, were admitted. 
Since 1855, William Sellers has been the ac- 


self originating nearly all the improved ma- 


| Besides their regular business of maclHtme 
tool-making, they have for many years made 
‘other things needed in the equipment of 
railroads, such, for instance, as turn-tables 
| for locomotives, sliding or transfer tables and 


turn-tables for pivot bridges. Their turn- 
table has been adopted on almost all rail- 
roads in North and South America and some 
have been sent to Europe. When the in- 
jector for supplying steam boilers with water, 
as arranged by M. Giffard, of France, was 
brought to the notice of engineers in this 
country, Mr. Sellers was the first to substan- 
tially recognize its value, and his house be- 
came the licensees of the invention and 
worked it during the continuance of the 
patent. 

In France, after years of trial, no essential 
change was made in the instrument. In 
America, extended experiments resulted in 
improvements by Mr. Sellers, constituting 
inventions of nearly equal importance with 
the original. Recognizing these improve- 
ments, the French Government made an 
order for drawings of injectors after the 
American model for use in the French 
marine service. 

The limits of our space forbid any detail- 
ed reference to the many excellent improve- 
ments in machine tools carried out by Wm. 
Sellers & Co. In 1862, Mr. Sellers invented 
and introduced an iron planer which made 
a radical departure from all others then in 
use. This machine involved a new principle 
operating the table. A shaft crossing the 
bed diagonally has on it a spiral pinion; this 
spiral pinion engages the teeth of a straight 
rack and imparts an exceedingly uniform 
motion to the table with less friction than 
the old style then in use. The greater part 
of the driving gear is placed outside the bed, 
within easy reach of the workman’s hand. 
This planer is now built in England and 
other countries of Europe under royalty to 
the inventor. Mr. Sellers originated in 1864 
a new system of screw threads and nuts, 
better adapted to the machine practice of 
this country than the Whitworth system. In 
April of that year, he, in explanation, read 
an essay on the subject before the Franklin 
Institute, a committee of which reported 
fully in favor of its general adoption. For 
some years it was known as the ‘Sellers 
System,” but was afterward adopted by the 
United States Government, and is now the 
recognized U. S. Standard. In 1870 it was 
found necessary to still further enlarge the 
works which was done by the purchase of 
a square of ground north of them. Upon 
this lot extensive foundries were erected 
with unusual facilities for the production of 
fine castings of large size. The space now 
occupied by the works is about five acres. 
They have exhibited at several universal 
exhibitions always with the most gratifying 
success. The award at Vienna was to “ Sell- 
ers—for pre-eminent achievements in the 
invention and construction of machine tools, 
many of which have been adopted as pat- 
terns by the constructors of tools in all 
countries.” Mr. Sellers was on the original 
committee of the Franklin Institute which 
suggested the memorializing of Congress to 
hold the Centennial Exhibition, and was ap- 
pointed one of the first Vice Presidents of 


the Board of Finance. He took an active 
part in making the Exhibition a success, and 
his house made the largest display of ma 
chine tools ever shown by a single establish- 
ment at an exhibition. 

Besides attending to his extensive duties 
as head of this large machine tool establish- 
ment, he, in 1869, in association with his 
brother, founded the Edge Moor Iron Works, 
near Wilmington, Del., where the longest 
and the highest double track railroad bridges 
in the world have been built. These shops 
show the stamp of his remarkable ability in 
the novelty and greatly improved character 
of the machinery for manufacturing bridge 
work. Mr. Sellers is also President of the 
Midvale Steel Works, located at Nicetown, 
in the city of Philadelphia. 

In person, Mr. Sellers is affable and pleas- 
ant, easily approachable and always open to 
sound reasoning. He is remarkably clear- 
headed, comprehending any ordinary subject 
at a glance. He combines both the qualities 
of inventive and executive business ability 
in a high degree. Asa worker, he is inde- 
fatigable, devoting his entire energies to the 
accomplishment of any a that he sets 
out to attain He is a diligent student of 
mechanics and metallurgy. In conclusion, 
we cannot pass over the fact that pomeneey 
Mr Sellers is well known to be of an unas- 


suming disposition, not courting individual 
public attention, this being, as far as we can 
learn, the first sketch of his career that has 
appeared in print, 
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publishes a report, in book form, of the 
entire proceedings. 

There are now eleven of these reports 
issued, in uniform style, and containing, as 
they do, practical information not to be 
found elsewhere, should be in the library of 
every mechanic who wants to keep posted 
These reports are furnished gratis to mem- 
bers and to subscribers to the printing fund, 
and are sold to all creation at a dollar per 
volume. 

The meeting of the association is the sig- 
nal for a general congregation of folks who 
deal with railroads,and a committee is gener- 
ally furnished for the exhibition of their 
goods. This room will be found filled with 
material and devices and drawings and sam- 
ples and good natured men whom, only for 
the mercenary feature of the exhibition, one 
feels glad to get among. 

At the Cincinnati meeting, Mr. Chapman, 
the President of the Association, delivered 
a neat opening address, in which he referred 
to the fundamental principle of the associa- 
tion as economy in the management of rail- 
road motive power, and he hit the nail on 
the head by saying that perhaps economy 
could be as well attained by improving 
method as by reducing wages. 

He referred to real economy as essential, 
and said Master Mechanics had excellent 
opportunities for doing good by educating 
their men in economical methods of living, 
and in the knowledge of the silver rule of 
living within their incomes. I think if Mr. 
Chapman had appoiuted a committee to pro 
vide a system of education in this direction, 
that he would find his committee asking 
for something easier. 

He stated that economy had _ prudential 
limits beyond which we should not pass. 

The Secretary’s report was read; it ex- 
hibited prosperity, the association being 
shown to be a bond-holder to the extent of 
over four thousand dollars. 

In regard to the next meeting, Cleveland 
was decided on as the place, and the second 
Tuesday of May 1880 as the time. Mr. Chap- 
man, of the Cleveland & Pittsburgh Rail- 
road, was elected President for the ensuing 
year; Mr. Wells, of the J. M. GL, First 
Vice-President; Mr. Saunders, of the North- 
ern R.R. of N. J., Second Vice-President, 
and Mr. Setchel, of the Little Miami, Secre- 
tary. These officers are hard workers and 
have been identified with the association 
since its organization, Mr. Chapman being 
their second President and Mr. Setchel their 
first real Secrejary. 

The subjects before the Convention this 
year were: 

Form and Material for Locomotive Wheels 
and axles. 

Size of Axles. 

Form and Material of Boilers. 

Lubrication. 

Patents. 

LOCOMOTIVE WHEELS AND AXLES, 

The committee on this subject adopted the 
inquiry system but got few replies. In re- 
gard to engine truck wheels, they heard from 
350 steel-tired cast iron wheels, and 228 steel- 
faced cast iron wheels, also from some all 
steel wheels and cast iron wheels. Those 
reporting varied in opinion; one member 
thinking the steel-tired wheel should be rated 
as four to one of cast iron only, while an- 
other thinks the economic advantage lies 
with the cast-iron wheel. Opinions are 
divided as to form, some favoring spokes, 
others double plates; the spoke men urging 


increased convenience of inspection and oil- | 


ing, and the plate men urging that spokes 
fan up the dust and cause the brasses to wear 
faster. 
three steel-faced. In regard to drivers, four 
piefer hollow spokes, hub, and rim ; one, 
solid spokes and rim; and two, hollow rim. 
Two use hollow and solid, and express no 
choice. Nine breakages ; all hollow spokes. 

I would like to know how the European 
railroad men would read this report—men 
who never saw a cast iron driver in their 
lives. I suppose they would say that none 
of them would do. 

In regard to tender-wheels, the same di- 
versity of opinion exists as regards truck- 
wheels, and in about the same direction and 
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some interesting figures in regard to sundry 
| wheels. Four Bochum cast-steel wheels, 
|heavy enough for three turnings, ran 
| 142,260 miles without any turning; a pair of 


| paper wheels on hard work, ran 126,000 miles | 


and were in fair condition, while a pair of 
cast-iron wheels running with the paper 
wheels were worn-out in 91,000 miles. <A 
pair of steel-faced wheels were condemned 
on 121,921 miles, and another pair after the 
first turning, were condemned on 47,000 
miles. Another pair ran 129,587 miles, and 
were in good condition; and another pair | 
were condemned on total runs of 113,118 
miles. A pair on hard work made only 
31,372 on first run, while another pair in 
truck made near 65,000 miles first run. 

Engine builders seemed as divided as rail- 
road men on the wheel question, but it is to | 
be presumed they put in what is called for. | 
When the wheel report came up for discussion 
Mr. Hayes, of the Illinois Central, expressed | 
regret that the committee had not devised a | 
system of mileage calculation by which some | 
uniform results might be obtained. He also | 
gave the results of his own 
calculation on comparative 
cost per mile of iron and paper 
wheels, and gave seven cents 
per thousand miles for chilled 
iron, and nine cents for paper. 

He also stated that wheel 
makers were now selling 
wheels on their mileage. In 
discussing how mileage should 
be figured, Mr. Sprague sug- 
gested that the interest on the 
investment was an essential 
element. 

SIZE OF STANDARD AXLE, 


The committee on this sub- 
ject made two reports; the 
majority recommending an 
axle a quarter of an inch small- 
er than car builders’ standard, 
and thé minority advising con- 
currence in car builders’ stand- 
ard, The answers to inquiries 
were as various as inches on 
a yard-stick, and the discus- 
sion following the _ report 
brought out advocates of 
every size After a warm dis- 
cussion, the car builders’ axle 
was adopted as the standard 
of the association. This axle 
is as follows: Total length, 
6 ft. 1114 inches ; journal 334 
x7 inches ; wheel seat, 47, 
inches. 

DRIVER AND TENDER AXLES. 

The report develops little 
that is new. Journal sizes of 
driver-axles run from 614 by7, 
to 7 by 8. But few use steel. 
Most all use parallel axles, but 
one advised an enlarged center especially for 
rear axle. Six breakages reported, four of 
which were close to hub after ten years’ 
work. 

In truck axles, the report states that an 
enlargment of journals seems to be desired ; 
they now run about 4% by 713. In tender | 
axles the same appears to be the case, the | 
journals being in this case below the car | 
builders’ standard. Mr. Hewett gave some 





Ten breakages; seven of cast iron, | 


figures on relative cost of two sizes, viz. : | 
| A 2,400 gallon tank, with car builders’ axle, | 
ran 73,650 mules, and cost for lubrication 
'and waste $2.27, while a similar tank on 314 | 
by 515 journals ran 75,730 miles and cost 
$7.27. 


BOILERS. 

The boiler committee brought in an excel- 
lent report, which we intend publishing in| 
full. The discussion following was confined | 
mostly to the question of material, whether 
steel or iron, high steel or low steel. 

LUBRICATION. 

The report on oils was somewhat positive, 
and recommended strongly the use of miner- 
al oils for general work, as being superior to 
all patent oils. The reports contain much of 
value, which we may give at length in 

| future, 





| proportion. Mr. Richardson, of the Boston | 
and Providence road, gave the committee | 





PATENTS. 


Mr. Raymond advised action, looking to a 
judicious selection of patented devices which 
might be useful and valuable, as distinguish- 
| ed from those of trifling or no value. The im- 
mense number of patents on railway appli- 
ances—there being 2,000 on couplers alone, 
confuses and mortifies members and they | 
never know what ground they stand on. He 
suggested some systematic plan of informa- 
tion for all concerned, by which the mechan- 
ical and legal status of an invention may be 
known. 

The subjects for next meeting are to be : 
Boiler Improvements ; subject continued. 
Comparative performance with regard to 
economy of operations. Smoke Prevention. 
Prevention of Noise of Safety Valves. Shop 
Plant. 

——_ — e<—aipe —--—-——— 


The Pickering Spring Governor. 


When it becomes necessary to obtain 
results by the aid of mechanical appliances, 
that device which is the most simple in con- 
struction, most direct in its application and 


THE PICKERING SPRING GOVERNOR. 


action, and most durable and economical in 
effect is the most desirable one to secure. 

The necessity for simplicity and direct 
action is nowhere more apparent than in the 
construction and application of the Governor 
to the steam engine; as, when, from usual or 
unusual causes, a variation is taking place in 
the amount of work being done, that Gov- 
ernor which will the soonest adjust the steam 
valve to the new requirement will certainly 
be the one to keep the engine more nearly 
uniform in speed; thus reducing the total 
amount of steam needed, requiring less fuel, 
and insuring economy. 

It is claimed that the extreme sensitiveness 
of the ‘‘ Pickering’ Governor,—which we 
illustrate this week—with its great available 
centripetal force, cause it to fulfill the fore- 
going requirements. The reason of this is 
that the principles involved in its action are 
such that a mechanical movement is obtained 


In order to fully appreciate this extreme 
sensitiveness, it is only necessary to attempt 
to maintain the tension of an ordinary ‘‘ jig” 
saw by means of gravitation, say, a weight 
attached to a cord running over pulleys. 

The law of gravitation is so completely 
ignored in the construction of this Governor, 
that it will work equally well in either a ver- 
tical, inclined, horizontal, or inverted posi- 
tion. 

The required centripetal force being 
entirely due to the tension of the springs, 
the valve is not carried past the desired 
point by the momentum of heavy balls, as is 
the case when sudden variations take place 
in the amount of work being done by an en- 
gine supplied with the old style of Governor. 

All parts are made interchangeable, so that 
in case of accident parts may be sent by 
mail or express, with a certainty of their 
being correct. 

After years of experience with various 
kinds of valves, the ‘‘ balanced puppet ” style 
has again been adopted as that which insures 
the most perfect equilibrium under varying 
pressures. As this kind of valve does not 
enter the seats, the troublesome effect of 
‘‘sticking’’—caused by unequal expansion— 
is avoided; and the valves and seats being 
made of special steam-metal, corrosion is en- 
tirely obviated; as is also the cutting effect 
so generally complained of as being produced 
by the current of steam when iron valves and 
seats are used. 

It is often found desirable to change the 
working speed of an engine, even while in 
motion. A lever with movable weight is 
still applied by some governor makers for in- 
creasing resistance to the centrifugal exertion 
of the revolving balls. Now, this weight 
being actuated solely by gravitation, is guilty 
of the same objectionable sluggishness of 
action with which the heavy balls are 
charged; in fact, an otherwise sensitive Gov- 
ernor would be injured by such a “ hanger 
on.”’ 

In combination with the Pickering Gov- 
ernor, the tension of a spiral spring is util- 
ized for varying the resistance to the cen- 
trifugal force of the balls; the tension 
being adjusted by means of a worm and 
worm-wheel, which may be manipulated 
while the cngine is in motion, thus adjusting 
the speed according to the requirements. 

The application of a simple device for de- 
taching the valve from the Governor, and al- 
lowing it to close so as to stop the engine in 
case the Governor belt breaks, is an addi- 
tional feature of security where an engine is 
in charge of a person careless enough to al- 
low the belt to get out of order. As the 
driving-belt holds up by means of an idler- 
pulley—the tripping device—it cannot act 
except the belt breaks. This arrangement is 
very effective, but unnecessary where ordi- 
nary attention is given to the care of belts; 
a good belt well-cared for will not break, and 
if flanged pulleys are used, the belt will not 
run off. 

Previous to the recent improvements, this 
Governor was well known among engineers 
in this country and in Europe, and we are in- 
formed is now making more friends than 
ever. Its introduction abroad is largely due 
to its exhibition at International Exhibitions. 
Specimens of it are to be found at most of 
the technical institutes of Europe, and the 
International Juries at Paris, 1867; Vienna, 
1873; Philadelphia, 1876, and again at Paris 
‘last year, awarded this Governor well-de- 
served recognition. Large numbers are in 
use in Great Britain; the well-known engi- 
neering firm, Joseph Evans & Sons,of Wolver- 
hampton, being the agents. It is manufac- 
tured at Portland, Connecticut, by T. R. 
Pickering & Co. 

Sclacdasesscillltlicacacciadsias 

A workingmen’s club and institute has 
been formed at Boston as a memorial of the 
late Rev Dr. E. M. P. Wells. Rooms are 





without a joint, thus dispensing entirely 
with friction. 

Another equally important arrangement is 
the combination of the balls and springs in 
such a manner that the comparatively slow 
movement produced by gravitation is entirely 
ignored, and in its stead the quick and sen- 

_Sitive action of simple, but finely-adjusted 
i steel springs is obtained, 


| being fitted up, a library and gymnasium will 
|be added in time, and dumng the winter 
| months there will be lectures and entertain- 
|ments of various kinds for the benefit of 
|'members. Unsectarian religious services will 
| be held every Sunday, and a guarantee fund 
| from which workingmen can borrow to help 
| them in building homes will be established, 
with a system of life insurance, 
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Steam Engine Cut-Offs, 





BY STEPHEN ROPER, ENGINEER. 





If the pressure against the piston, and the 
load or resistance on an engine, were always 
uniform, it would be an easy matter, by 
making a cylinder of the proper dimensions, 
to set the cut off at a point to allow of per- 
fect expansion ; as, however, the load and 
pressure are constantly varying, it is neces- 
sary to reduce the consumption of steam to 
a minimum, which, by its perfect expansion, 
will give the required power. To these con- 
siderations may be attributed the efforts 
which have resulted in the adoption of three 
devices, now in general use, for working 
steam expansively, viz., the positive, adjust- 
able, and variable, or automatic cut-offs. 

In the positive cut-off, the expansion of 
the steam is effected by what is known as a 
lap on the valve by which the steam is cut 
off at the same point in each stroke, inde- 
pendent of load or pressure, although in 
some instances expansion is effected by an 
independent cut-off riding on the back of the 
main valve, and receiving its motion from an 
extra eccentric, which is termed the riding 
cut-off. Such an arrangement, like the for 
mer, though productive of beneficial results, 
is, nevertheless, very defective, inasmuch as 
it is stationary and cannot be varied to suit 
the requirements of work, pressure and speed. 
In the ‘‘ adjustable ” cut-off, the expansion 
in the cylinder is effected by an independent 
valve, which can be adjusted by the engineer, 
outside of the steam-chest, by means of a 
screw, hand-wheel, or other mechanical ar- 
rangement, to meet the requirements of 
work and pressure. The link in its applica 
tion to the steam engine belongs to this class 
of cut-offs. Although such arrangements 
are adjustable, they are not self-adjusting, 
and when once set will cut off independent 
of circumstances, 

The variable, or automatic cut-off, per- 
forms its functions according to circum. 
stances of load and pressure, both in admit- 
ting and cutting off the steam. It gives 
regularity of motion, and secures all the 
benefits of expansion, as the governor oper- 
ates the mechanism, which determines the 
exact point in the stroke where the supply of 
steam from the boiler should be cut off and 
expansion begin. This insures the most per- 
fect regulation under the most varying cir- 
cumstances, as the slighest change in the 
position of the governor will increase or de- 
crease the initial charge of steam admitted, 
thus balancing any variation in the amount 
of resistance. The regulation of the flow of 
the steam to and from the cylinder automati- 
cally is based on the right principle. As the 
pressure of steam is always calculated in 
pounds per square inch above atmospheric 
pressure, the nearer the indicated line of ex- 
pansion approaches that of the atmosphere, 
the greater is the actual power derived from 
the utilized volume of steam. 

Adjustable cut-offs were used in England 
at a very early date in the history of the 
steam engine, but no notice of a variable 
automatic cut-off ever appeared, so far as 
the writer is aware, until 1827, when Tred 
gold suggested’ ‘‘ that a regulation might be 
effected, by adjusting the steam valves so 
that they may be closed at an earlier or later 
period of the stroke, according as the engine 
may have more or less work uponit.” He 
referred to an experimental attempt to ac- 
complish this purpose, made by Mr. Field, 
with a little portable engine, exhibited in a 
drawing, with its previous throttle-valve still 
in place. 

In an elaborate treatise on steam engines, 
published by Galloway & Herbert, in the 
year 1834, special reference is made to the 
engine described by Mr. Tredgold, with this 
comment: ‘‘ We have never seen Field’s 
regulating valves practically applied.” Ip 
the second edition of Tredgold’s treatise, re- 
published in 1838, is reproduced the same en- 
gtaving, with this additional notice: ‘* The 
regulation of steam engines, by more or less 
expansion, is confined chiefly to regulating 
by hand.” In 1835, Whitelaw and Roberts 
made an attempt to dispense with the use of 
the throttle-valve, and in the same year Doc- 


tor Lardner, in a treatise on the steam engine, 
hailed with much enthusiasm the advent of 
an improvement in the manner of working 
steam expansively, which dispensed with the 
use of the throttle-valve. 

The automatic cut-off is now generally 
admitted to be one of the most important 
and valuable improvements ever made to the 
steam engine, and, as might have been ex- 
pected, there are several claimants for the 
honor of its invention, among whom are 
Zachariah Allen, of Providence, R.I., Geo. 
H. Corliss, Frederick Sickles, and Wm. 
Wright, of Newburg, N. Y. The weight of 
the evidence is on the side of Zachariah Allen, 
as the date of his patent is December 24, 
1883 ; and his claim for the first practical 
application of an automatic or variable cut-off 
to the steam engine, for regulating the speed 
and the flow of steam to the cylinder, was in 
1834. Mr. Corliss claims to have practically ap- 
plied an automatic cut-off to the steam engine 
in 1848; his patent dates March 10, 1849. 
Frederick E. Sickles’ patent for an automatic 
releasing valve gear, for steam engines, dates 
May 20, 1842. 

Now, Mr. Editor, it is not the inten- 
tion of the writer of this article to attempt 
to establish priority of invention for any of 
the parties named in the foregoing article, 


come out and establish their claim, as who- 
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ever the party may be that invented and 
first practically applied the automatic cut- 
off to the steam engine deserves his full 
meed of honor. Let us hear from Messrs. 
Allen, Corliss, Sickles, Wright, and otbers 
on the subject. 

— ope ----- 


Our American Mechanical Engineers, 





No. I. 





WILLIAM SELLERS. 


The history of the mechanical progress and 
triumphs of a nation might be epitomized in 
the lives of a few of its representative engi- 
neers. 


the men who now own and conduct them. 


every part of the civilized globe. 


own. 











| ship which caused some close struggles with 
but rather to give them an opportunity to) 
‘had gaincd for them such a patronage that 


WILLIAM SELLERS, 


In a country like ours, where most of | 
the largest and best known establishments of | died, and the business passed into the hands 
productive industry have been built up by | of two brothers, William Sellers and John 


we have no need to search the records of a} William Sellers & Co. 
past generation to trace the handiwork of | the firm since that date was in 1873, when 
existing masterpieces of mechanical genius | three new members, who had long been em- 
that challenge the admiration of artisans in ployed in the establishment, were admitted. 
In design- 
ing and building tools for working iron and tive and responsible head of the house, him- 
metals—machine tools and their appurten- | sclf originating nearly all the improved ma- 
ances—no other country, during the last | chines and tools brought out at these works. 
quarter of a century, has kept pace with our | Besides their regular business of machine 
Without effort to detract credit from | tool-making, they have for many years made 
those to whom it justly belongs, we can’ other things needed in the equipment of 
safely say that in the advance of this great railroads, such, for instance, as turn-tables 
industry no other name is so widely and so | for locomotives, sliding or transfer tables and 


favorably known as that of William Sellers, 
of Philadelphia, whose portrait we present 
upon this page. The subject of our sketch 
was born some fifty-three years ago in a 
suburb of the Quaker City, upon a very old 
homestead which is still in possession of the 
family. After completing such an education 
as was generally afforded the youth of his 
time, he learned the trade of a machinist in 
the old shops of J. Morton Poole, on the 
Brandywine, at Wilmington, Del. Among 
his shopmates were Barton Hoopes, of the 
present firm of Hoopes & Townsend ; James 
Moore, proprietor of the Bush Hill Iron 
Works and Samuel Tatum of Cincinnati. 
After completing his term of apprenticeship 
in the shops where he began (which is not 
always the fashion at this day), he came to 
Philadelphia and in 1848, in connection with 
his uncle, Edward Bancroft, established the 
manufacture of machine tools, shafting and 
gearing, under the firm name of Bancroft & 
Sellers from which the present house of Wm. 
Sellers & Co. had its origin. They determ- 
ined to make a class of tools both durable 
and efficient and capable of performing the 
most work with the least skill on the part of 
the workmen. Many innovations were made 
upon the common style of tools and workman- 


ignorance and prejudice, but which by 1853 
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they found it necessary to enlarge their facil- 
ities, which was done by erecting new build- 
ings occupying an entire square, bounded by 
Sixteenth and Seventeenth Streets, Pennsyl- 
vania Ave. and Hamilton St. The shops 
were built upon original and improved plans 
with special reference to convenience in 
handling work, one feature being the exten- 
sion of tracks from the Reading Railroad into 
all parts of the works. In all these arrange- 
| ments the genius and forethought of Mr. 
| Sellers were prominently exhibited. The new 
| system of this establishment and the perfection 
| of its outfit attracted the attention of engineers 
| from all parts of the world. 





In 1855, Mr. Bancroft, the senior partner 


Sellers, Jr., they adopting the firm name of 
The only change in 


| Since 1855, William Sellers has been the ac- 


turn-tables for pivot bridges. Their turn- 
table has been adopted on almost all rail- 
roads in North and South America and some 
have been sent to Europe. When the in- 
jector for supplying steam boilers with water, 
as arranged by M. Giffard, of France, was 
brought to the notice of engineers in this 
country, Mr. Sellers was the first to substan- 
tially recognize its value, and his house be- 
came the licensees of the invention and 
worked it during the continuance of the 
patent. 

In France, after years of trial, no essential 
change was made in the instrument. In 
America, extended experiments resulted in 
improvements by Mr. Sellers, constituting 
inventions of nearly equal importance with 
the original. Recognizing these improve- 
ments, the French Government made an 
order for drawings of injectors after the 
American model for use in the French 
marine service. 

The limits of our space forbid any detail- 
ed reference to the many excellent improve- 
ments in machine tools carried out by Wm. 
Sellers & Co. In 1862, Mr. Sellers invented 
and introduced an iron planer which made 
a radical departure from all others then in 
use. This machine involved a new principle 
operating the table. A shaft crossing the 
bed diagonally has on it a spiral pinion; this 
spiral pinion engages the teeth of a straight 
rack and imparts an exceedingly uniform 
motion to the table with less friction than 
the old style then in use. The greater part 
of the driving gear is placed outside the bed, 
within easy reach of the workman’s hand. 
This planer is now built in England and 
other countries of Europe under royalty to 
the inventor. Mr. Sellers originated in 1864 
a new system of screw threads and nuts, 
better adapted to the machine practice of 
this country than the Whitworth system. In 
April of that year, he, in explanation, read 
an essay on the subject before the Franklin 
Institute, a committee of which reported 
fully in favor of its general adoption. For 
some years it was known as the “Sellers 
System,” but was afterward adopted by the 
United States Government, and is now the 
recognized U. S. Standard. In 1870 it was 
found necessary to still further enlarge the 
works which was done by the purchase of 
a square of ground north of them. Upon 
this lot extensive foundries were erected 
with unusual facilities for the production of 
fine castings of large size. The space now 
occupied by the works is about five acres. 
They have exhibited at several universal 
exhibitions always with the most gratifying 
success. The award at Vienna was to “‘ Sell- 
ers—for pre-eminent achievements in the 
invention and construction of machine tools, 
many of which have been adopted as pat- 
terns by the constructors of tools in all 
countries.” Mr. Sellers was on the original 
committee of the Franklin Institute which 
suggested the memorializing of Congress to 
hold the Centennial Exhibition, and was ap- 
pointed one of the first Vice Presidents of 


the Board of Finance. He took an active 
part in making the Exhibition a success, and 
his house made the largest display of ma 
chine tools ever shown by a single establish- 
ment at an exhibition. 

Besides attending to his extensive duties 
as head of this large machine tool establish- 
ment, he, in 1869, in association with his 
brother, founded the Edge Moor Iron Works, 
near Wilmington, Del., where the longest 
and the highest double track railroad bridges 
in the world have been built. These shops 
show the stamp of his remarkable ability in 
the novelty and greatly improved character 
of the machinery for manufacturing bridge 
work. Mr. Sellers is also President of the 
Midvale Steel Works, located at Nicetown, 
in the city of Philadelphia. 

In person, Mr. Sellers is affable and pleas- 
ant, easily approachable and always open to 
sound reasoning. He is remarkably clear- 
headed, comprehending any ordinary subject 
at a glance. He combines both the qualities 
of inventive and executive business ability 
in a high degree. As a worker, he is inde- 
fatigable, devoting his entire energies to the 
accomplishment of any oh that he sets 
out to attain He is a diligent student of 
mechanics and metallurgy. In conclusion, 
we cannot pass over the fact that ponenaey 
Mr Sellers is well known to be of an unas- 
suming disposition, not courting individual 
public attention, this being, as far as we can 
learn, the first sketch of his career that has 
appeared in print, 
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We begin in this number a series of bio- 
graphical sketches, with portraits, of our 
American mechanical engineers, which will 
be read with pleasure by all those directly 
interested in machinery. It 
present facts without exaggeration, and to do 
this we shall avail ourselves of the best 
sources of information. 


is our aim to} 





Our Change to a Weekly. 


With the present number the AMERICAN 
MAcurInist changes from a monthly to a 
regular weekly publication, and will here- 
after appear fifty-two times a year, instead of 
twelve times. This important change—one 
not anticipated at the outset twenty months 
ago—has been thrust upon us, in a great 
measure unsought, by the constantly increas- 
ing pressure upon our columns of original 
articles, correspondence, reviews of new ma- 
chinery, and varied mechanical information, 
which it has been utterly impossible to pub- 
lish in the, limits of our space as a monthly ; 
also by the urgent solicitations of our readers 
in every part of the Union, as set forth in 
commendatory and encouraging letters con- 
It has 
always been our aim to benefit and please 


stantly being received at this office. 


our rapidly growing circle of patrons, there- 
fore, as the only complaint expressed is 
that their favorite mechanical newspaper 
reaches them at too long intervals, we have 
found it necessary to make a new departure 
and issue every weck. In taking this step 
we determined to improve the widely (and 
the 
AMERICAN MAacninist by engaging addi- 


substantially) recognized value of 
tional talent and introducing some new feat- 
ures which will at once commend themselves 
to practical and progressive artisans. 
Referring back to the introductory to our 
first issue (November, 1877,) we said: ‘* With 
the best facilities at our command we pro- 
pose to make this the standard machinery 
newspaper of America, and to this end shall 
direct all our efforts, being convinced that 
the same editoral and business corps can not 
manage with the highest success two or 
more technical journals of the same class.” 
Readers of the AMERICAN MACHINIST to- 
day will bear witness that our undertaking, 
as outlined in the above quotation, has been 
crowned with signal success. Our subscrib- 
ers are numbered in every one of the thirty- 
eight States of the Union, in the British 
North the 
West various countries of 


South America and Europe. 


American Provinces, Mexico, 
Indies, and the 
A glance over 
our advertising columns will show those ac 
quainted with the great machinery indus- 
tries of this country that we exhibit therein 
a good representation of the leading estab 
lishments that have made America the most 
advanced and most rapidly progressing 


We 
make this reference with just pride, though 


country for machinery in the world. 


it is the first time since our initial number that 
we have published a single word in our read- 
ing columns directing attention to our adver- 
tisements, 

To more effectually carry out our plans 
for improvement, we have incorporated the 
AMERICAN MACHINIST PUBLISHING Co., with 
a capital of $50,000, and in so doing have 
effectively increased our active editorial and 
business corps. The management, however, 
of both the editorial and business depart 
ments will remain unchanged. The same 
independent stand adopted upon the first 
We have 
never asked nor received one cent for anything 
the of the 
AMERICAN MACHINIST. Our readers may be 


issue will be rigidly maintained. 


published in reading columns 
assured that they are not perusing paid 
notices, published under the guise of edi- 
torials. We are under no special obligations 
to railroad or steamboat companies, never 
having asked nor accepted free passes from 
any of them. Ohne standing feature of this 


journal is the publishing of the number of 








copies printed each issue at the head of the 
We hold that there should 
be no mystery about the exact circulation of 


editorial page. 


any newspaper that solicits advertising pa- 
tronage. The question about character of 
circulation can safely be left to an impartial 
jury of its readers. 

The change from monthly to weekly ne- 
cessitates an advance in subscription price 
from $1 to $3 a year. Recognizing, how- 
ever, that there are thousands of practical 
mechanics upon whose well-earned wages 
three dollars for a subscription would make 
a serious inroad, we have arranged to have 
the MAcuINIsT sold regularly at six cents a 
copy by newsdealers, thus placing it within 
Thanking 
our friends for their cordial support in 


reach of almost every workman. 


establishing a representative machinery 
journal, with our greatly enlarged facilities 
we feel confident of meriting a continuance 
of their favors. 


———_ +o —____- 


Engineers Societies of New York and 
Brooklyn. 


The formation of Societies among individu- 
als of a particular trade or profession has in 
view two widely different objects; first, the 
establishment of ‘‘ trades unions,” for the 
purpose of commanding certain uniform 
rates of wages, without regard to grade of 
skill or ability of its various members, and, 
second, the holding of meetings for mutual 
benefit and improvement in the occupations 
they follow. It was with the latter of these 
objects in view that a number of the practi- 
cal steam engineers of New York city joined 
themselves together in March, 1868, and 
secured the incorporation of an association 
known as the New York Engineers Protec- 
tive Society. Their objects, as set forth in 
their charter, are, ‘‘ to protect the best inter- 
ests of bona fide engineers ; to grant mutu- 
al benefit and assistance to the members in 
case of sickness, accident, or distress; to aid 
and assist the living and bury the dead, and 
to elevate its members to a higher and bet- 
ter standard in the profession as engineers.” 
In their preamble they say: ‘‘ This society 
discountenances strikes én toto, believing that 
labor, like every other commodity, is govern- 
ed by the demand and supply in the market, 
and it is left to the individual to decide for 
what price he will dispose of his skilled 
labor, and to whom, and this right of a mem- 
ber shall not be questioned.” Organized up- 
on this sound basis, the society has existed in 
an active and healthy condition ever since its 
formation, and now numbers sixty members. 
Their example has been followed by the 
Brotherhood of Stationary Engineers(in 1877) 
which has 150 members, and by the New 
York Society of American Artisans, both in 
this city, also by the Engineers’ Protective 
and Benevolent Society of Brooklyn, which 
has 100 members. Members of each of these 
societies pay, every man, fifty cents a month 
in dues, and, in case of sickness, receives five 
dollars a week from the funds in the treasury, 
and, in case of death, seventy-five dollars 
is paid for funeral expenses. The members 
help each other to obtain situations and a 
fine is imposed for not reporting a vacancy 
or where a situation may be obtained for 
one of the society out of employment. The 
societies hold either weekly or semi-monthly 
meetings, at which time discussions are con- 
ducted upon such questions of emergency or 
expediency, as are brought up for debate. In 
these discussions a free use is made of the 
blackboard, and much valuable information 
is elicited, which becomes of mutual value 
to all the members. The disputants are 
selected on both sides, and when these have | 
offered their arguments the question is | 
opened to free debate. | 

It is estimated that there are about six | 
thousand engineers in these two cities, a| 
large part of whom are incompetent, yet are | 
employed in responsible positions. It is a| 





wonder that so few boiler expsosions occur. | JoNEs & LaMsoN MacurineE Co., Windsor, 


One object of these societies is to protect | 





the interests of competent engineers, and to 
stop all persons who are not qualified from 
working at the trade. With this end in view, 
they certainly should receive the encourage- 
ment of the press and the public Especially 
every user of steam power should lend his 
aid to accomplish so good a result as the 
weeding out of incompetent and irrespon- 
sible managers of engines and steam boilers. 
The principle danger that these societies 
need to guard against is the admission of un- 
worthy members. They cannot be too cau- 
tious in this respect. With right manage- 
ment, engineers societies on the plan of those 
here mentioned, will prove of great benefit to 
to the trade and to any community where 
many boilers are in use. 


——--- +e - 
The Machine Tool Industry. 


Machine tool-making as a distinct branch 
of industry is of recent date. A few years 
ago builders of steam engines and other kinds 
of machinery were accustomed to make for 
themselves such machine tools as they re- 
quired. Special tools for special work were 
usually rudely-designed and imperfect affairs. 
Tool making was then considered subordinate 
to other more important operations—to the 
work made for sale. Our engineering prac- 
tice of to-day would be impossible without 
the improved modern machine tools, the per- 
fection of which underlies the perfection of 
their own and al] other machine making. 
Machine tool-making has come to be estab- 
lished as a distinct and important branch of 
industry, and the best talent is devoted to de- 
signing and construct ng new tools for special 
purposes as well as in perfecting standard 
tools for more general use. To properly 
carry on a general machine tool establishment 
requires not only the highest mechanical 
talent, but a very long purse. New tools 
must be brought out from time to time requir- 
ing new sets of expensive patterns and perhaps 
costly experiments before they are made to 
work satisfactorily. This industry has suffer- 
ed most severely by the depression in busi- 
ness, but is now gradually recovering a 
healthy condition. Many firms have been 
driven to seek other business, and some who 
have kept on have shrunk up in volume con- 
siderably. We have taken great pains to 
make out a complete list of machine-tool 
builders which is given below. We have 
endeavored to embrace all those who have 
been in business within the past ten years. 
The names of those who are now building 
machine tools are in capitals, the others in 
Roman letters. 


MACHINE TOOL BUILDERS. 


Davip W. Ponp, Worcester, Mass. 


P. BLAISDELL & Co. a es 
LATHE & MorsE Toon Co. ‘‘ as 
C. Wurrcoms & Co. « “s 
E. N. Boynton, ae a 
A. F. PRENTICE & Co. as ss 
Wo. H. Eppy, es ee 


WORCESTER FREE INSTITUTE OF INDUSTRIAL 


SCIENCE, Worcester, Mass. 
N. SAWYER & Son, ee ne 
J. S. Wheeler & Co. “ ee 
L. W. Pond, so as 
Wood & Light Machine 
Company, és a 
H. C. Pease & Co. a¢ es 
John Williams, a i 
PuTtTNAM MACHINE OCo., Fitchburg, Mass. 
Fircupurc MacutnE Works, Fitchburg, 
Mass. 


New England Machine Co., Fitchburg, Mass. 

BRAINARD MILLING MACHINE Co., Boston‘ 
Mass. 

Shawmut Lathe Co., Boston, Mass. 


Lowell Machine Shop, Lowell, Mass. 
Gro. W. FIFIELD, “s “es 
Benjamin Lawrence, “ vs 
Ames Manf’g. Co., Chicopee, si 


D. L. Harris & Co., Springfield, ‘‘ 
Wm. M. Hawes & Co., Fall River, ‘ 


” 


FLATHER & Co., Nashua, N. H. 
Warner, Whitney & Co. ‘“ es 
J. F. C. Rider, South New- 

market, “e a“ 


Vt. 
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Brown & SHARPE Mr’a. Co., Providence, 
esd. 

SraR Toou Co., Providence, R. I. 

Tue Pratt & Wnuitney Co., Hartford, 
Conn. 

Geo. 8. Lincoln & Co., Hartford, Conn. 

New Haven M’r’aG. Co., New Haven, ‘“ 

McLagon & Smith - “ 

R. A. Belden & Co. es se 

Chelsea Machine Co., Norwich, Conn. 

HEeNpDEY MACHINE Co., Wolcottville, ee 


Witu1AM GLEASON, Rochester, ING 
F. P. MIcHEL, es “s 
Howard Iron Works, Buffalo, es 
Pror. Joun E. SwEEtT, Ithica, ee 
E. E. Garvin & Co. ee 
FREELAND TooL Works, a 
Smith & Garvin, Bricksburg, N. J. 


Hewes & PHILLIPS, Newark, ‘‘ 


Watts, CAMBELL & Co. s¢ oe 
Bolen, Crane & Co. es “6 
E. GouLp & EBERHARDT, ‘“‘ « 


N. Y. Steam Engine Co., Passaic, N. J. 
Wm. SELLERS & Co., Philadelphia, Pa. 


Wo. B. BeEMENT & Son, ee : 

Ferris & Mites MacuHineé Works, Philadel- 
phia, Pa. 

Ep. HARRINGTON & Son, Philadelphia, Pa. 

THORNE, DE HAvEN & Co. x - 

IsRAEL H JoHNSON, JR. & Co. “* ee 

©. Van Haagen & Co. as 


HARRISBURG FounpRY AND Macnu. Co., Har- 
risburg, Pa. 
Berts Macuine Co., Wilmington, Del. 


Hines & JONEs, es sf 
Nites Toot Works, Hainilton, O. 
McFarLAN & NorrinGHaM, Cincinnati, ‘‘ 
H. BickForD, it “6 
H. L. SHEPARD & Co. es < 
BuckEYE Iron & BrAss Works, Dayton, “‘ 
Newton & Cox, Cleveland, es 

L. D. Crane, ss ee 
Bass Foundry & Mach. Works, Ft. Wayne, 

Ind. 


Atlas Works, Indianapolis, Ind. 


BRASS FINISHERS TOOL BUILDERS. 

AMERICAN TooL AND MACHINE Co., Boston, 
Mass. 

CoorER, JONES & CaApBuRY, Philadelpbia, 
Pa. 

Exeter Machine Works, Boston, Mass. 

A. F. PRENTICE & Co., Worcester, ‘‘ 


—-— me 


We extend a cordial invitation to machin- 
ists, engineers and all parties specially inter- 
ested in machinery and supplies, to call upon 
us whenever they visit New York. Our new 
office is in the center of the business portion 
of the city—96 Fulton St., corner of William, 
two blocks from Broadway—and is well sup- 
plied with directories, maps, atlases, guides, 
time tables and the like which are accessible 
to our visiting friends; also stationery and 
full facilities for correspondence. We take 
pleasure at all times in imparting such in- 
formation as we possess that our visitors may 
desire. 

——_—_ +pe—_—_ -—_— 


Machine Shop Wages. 





One of the gratifying signs of the times is 
that wages of machinists and other skilled 
mechanics have an upward tendency. Instead 
of reductions, advances are to be looked for, 
and altogether the prospects are encouraging 
for good workmen. We give below the rates 
paid in a few shops, and will continue in our 
next. 

Juan G. Ribon, Jersey City, pays machin- 
ists $2.50 to $2.75 per day; blacksmiths the 
same. 

N. B. Cushing, Jersey City, pays machinists 
$2 to $4 per day; blacksmiths $2.50 to $2.75. 

D. L. & W. R.R., pays machinists $1.80 
to $2.40 per day; blacksmiths $1.75 to $2.30; 
boiler makers $1.60 to $2.25; coppersmiths 
$1.60 to $2. 

N.Y.C. & H.R.R R., alsoN. Y. & H.R.R., 
pay machinists 10} cts. to 21} cts. per hour; 
blacksmiths 104 cts. to 25 cts.; boiler makers 
10} cts. to 21 cts. 


N. Y. Elevated R. R., pays machinists 


$2 to $3 per day; blacksmiths $2.25 to $3;| 


boiler makers $2 to $2.25; coppersmiths $2 
to $2.25. 





PATERSON, N. J. 

Danforth Locomotive and Machine Co., 
Paterson, New Jersey, employ 460 men, and 
pay machinists 15 cts. to 18 cts. per hour; 
blacksmiths 154 cts. to 20 cts. ; boiler makers 
(riveters) 15 cts.; (heaters) 10 cts.; drillers 
11 cts. to 12 cts.; moulders 16 cts. to 17 cts. 

Grant Locomotive Works employ 500 men, 
and pay machinists $1.60 to $1.80 per day; 
blacksmiths $1.80 to $2; boiler makers $1.80 
to $2; moulders $1.80 to $2. 

Passaic Rolling Mill Co., employ 600 men, 
and pay machinists $1.50 to $2.50 per day; 
others same as Danforth Locomotive Works. 
Men in the rolling mill are paid by the turn 
rates, making from $2 to $5 per day, (skilled 
hands). 

Union Bolt Works, employ 120 men, and 
pay machinists $1.50 to $2 per day; black- 
smiths $1.50 to $2.25; helpers $1.10 to $1.25. 

Benjamin Eastwood employs 22 men, and 
pays machinists $1.50 to $2 per day; carpen- 
ters same; helpers $1 to $1.35. 

Watson Machine Co., pay machinists $1.50 
to $2.25 per day; blacksmiths $1.75 to $2. 

J. Nussey & Co., employ 25 men, and pay 
machinists $1.75 to $2; blacksmiths $2; pat- 
tern makers $3; moulders $1.75 to $2.50. 

The Hendey Machine Co., Wolcottville, 
Conn., pay machinists $1.75 to 3.00 per day, 
with an average of $2.25. 

The Stiles and Parker Press Co., Middle- 
town, Conn., pay machinists $2.00 to $3.00 a 
day ; blacksmiths $2.00 to $3.50, and pattern 
makers $2.00 to $2.50. 

The two zinc works at La Salle, IIl., vol- 
untarily raised the wages of their 750 work- 
men twenty per cent., making an increase of 
$7,000 to $8,000 a month. ‘The Companies 
say they can afford it. 

At Massilon, O., the average pay of machin- 
ists is $11.50 a week ; pattern makers $15.00; 
blacksmiths $9.60; helpers $7.50; bolt cutters 
$6.00; ordinary laborers $6. 





> 
Steel for Taps and Dies, 


Why should American Machine Shops con- 
tinue to import foreign steel for Tap and Die 
work, when American steel of equally good, 
or even better quality can be had for the pur- 
pose? Experimental tests have, from time 
to time, come to our knowledge, which have 
induced several of the largest American shops 
to wholly discard the standard brands of for- 
eign steel heretofore demanded for this work, 
and to adopt American brands in their stead, 
with the very best results. With these firms 
this is no longer an experimental matter, 
twelve to eighteen months daily use and ob- 
servation having effectually settled the ques- 
tion in favor of the native product. 

We know of one instance in particular, 
where the workmen in a tap and die factory 
were so strongly prejudiced in favor of foreign 
steel that every American brand was invari- 
ably condemned before trial. They had been 
using acertain English brand. An American 
brand was finally ‘‘smuggled” in by the 
superintendent for a trial. After a few days 
use the workmen declared that the last lot of 
steel was the best they had ever had. 
From that time, this establishment discarded 
foreign steel. 

We trust that more of our manufacturers 
in all lines of business will see the importance 
of helping each other in this kind of pioneer 
work, even at the cost of some inconvenience 
in the start, as every initial step in the substi- 
tution of American for foreign productions 
is a decided gain all round the line of American 
trades and industries. 

To workmen especially, we would say : 
All of you who desire to hasten the day of 
better wages, and general prosperity, should 
remember that nothing will so effectually op- 
erate to unlock the wheels of plenty, as a 
wholesale abandonment of iron clad preju- 
dices of the kind above illustrated, and a 
general desire to ‘‘make room for your Un- 
cle” Samuel’s products and handiwork. 








> 
Passaic, N. J., May 24, 1879. 
Editors American Machinist : 
In your excellent number for this month, 


| I notice an article by Mr. W. J. Williams, of 
| Philadelphia, on Mr. Church’s ‘‘ Engineering 








Popularized.” In these days of high piston 
speeds, I think all engineers will admit that 
liberal compression must play a very import- 
ant part in the successful working of our 
modern steam engines. Not only does compres- 
sion serve us well in preventing shocks at the 
centers, by taking up the momentum of the 
reciprocating parts, and, at the same time, 
filling all clearances with steam near the 
initial pressure, but when the steam engine 
is considered as a heat engine there is an- 
other point gained, not only in theory, but 
actual practice and tests, and that is the rais- 
ing of the temperature of the cylinder-ends by 
compression. I think our friend Mr. Williams 
has overlooked this one point in his article, 
and I believe he will agree with me in saying 
there is great economy in piston speed at say 
six hundred feet, over the old three hundred 
and fifty feet per minute. The initial press. 
ure at the high speed can be held within 
five pounds of boiler pressure, if the sizes of 
steam pipes and ports are properly propor- 
tioned, remembering, at the same time, that 
the liberal sized ports are filled by compres- 
sion at the beginning of the stroke, thereby 
saving live steam at this point. 
W. H. Horrman. 


——_eq>e—__—__ 


We have received an illustrated circular of 
an ‘‘improved boiler,” constructed on the 
principle of a base-burning-stove. There 
are several testimonials appended from users 
of the boiler, but upon looking them over, 
we find that every one is dated April 1st, 
1879. Now, the boiler may be all right, but 
so many steam users have been fooled by 
purchasing boilers upon written recommenda- 
tions, that the date looks suspicious. No, 
gentlemen, chronicle your patent boiler liter- 
ature the 4th of July or Decoration Day if 
you want us to stand in awe and admiration 
of your inventive genius, but send your All 
Fools Day circulars to the other paper across 
the way. 





Business Specials, 


Thirty cents a line for each insertion under 
this head. 











For Screw Cutting Engine Lathes of 14, 15, 18, and 
22in. Swing. Address Star Tool Co., Providence, R. I. 

The Pratt & Whitney Co., of Hartford, Conn., make 
a specialty of Cutters for the teeth of gear wheels, that 
are shaped entirely by machinery and will make inter- 
changeable all gears that are cut with cutters of the 
same pitch. 


JUST PUBLISHED.—A Complete History of the 
Steam Engine, 450 pages, 163 illustrations, and 15 por- 
traits. Price by mail $2.50. Send for circular, 
Frederick Keppy, Scientific Book Publisher, Bridge- 
port, Conn. 


Those wishing special tools designed and built 
should write to W. H. Warren, 25 Hermon Strect, 
Worcester, Mass, 


The Huntoon Steam Governor Co., of Lawrence, 
Mass., warrant a direct saving in steam of from 10 to 
20 per cent. over any other Governor known; 
while for quick and accurate regulation, great durabil- 
ity and lasting economy in use, they guarantee results 
never before attained by any other. See advertise- 
ment. 


Brown & Sharpe M’f’g Co., Providence, R. I., keep 
in stock at reduced prices Patent Cutters for the teeth 
of gears which can be sharpened by grinding without 
changing their form. All wheels of same pitch cut 
with them will run together correctly. Send for new 
catalogue. 


National Steam Pump, simple, reliable and durable. 
Send for illustrated catalogue with reduced price list. 
W. E. Kelly, New Brunswick, N. J. 








Ouestions and Answers, 





Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly and according to common sense 
methods, 


(1) L. C. B., New Haven, Conn, writes : 

Will yon please inform me, through the columns of 
your paper, in relation to the properties, use, etc., of 
Chrome Steel? A. This metal isa mild kind of steel, 
possessing better qualities than the best iron, and is 
free from the brittleness of cast steel. It is not only 
one-third stronger than any other steel but can be pro- 
duced at a small cost, from the fact that when worn 
out, as in a steel-headed rail, 1t has a market value, as 








Bessemer or any other cast steel. It will also weld 
without borax or flux, and when burnt can be redeemed 
on the next heat. 


(2) J. R., Detroit, Mich., asks: Will you 
please furnish me with some process by which I can 
remove tin from copper, either pipes or sheets? A, 
Immerse the articles in a solution of blue vitriol. 


(8) G. M. Y., Troy, N. Y., inquires: Is 
coal injured by allowing it to lie in a damp place or 
where the weather can act upon it? A. It has been 
found by recent experiments on this subject that the 
loss in weight, due to a slow oxidation and tothe dis- 
engagement of gases which form the richest part of 
bituminous coal, may equal one-third of the original 
weight. The heating power in such coal was lowered 
to 47 per cent. of its former capacity. The same coal 
exposed to the air, but in a closed receptacle, did not 
lose more than 25 per cent. of gas and 10 per cent. of 
heating power. Bituminous coals alter most rapidly. 
This shows the disadvantage of damp cellars, and of 
leaving coal uncovered for long periods and subject to 
bad weather. 

(4) A. C. D., Rochester, N. Y., writes: I 
am a stationary engineer and have great trouble with 
leaky rubber joints in the steam pipes about my en- 
gine. Can you inform me of a medicine by which I 
can overcome this evil? A. Procure some round cop- 
per wire, anneal and make a ring of the proper size to 
fit the joint. Taper the ends so as to make a lap joint, 
and sweat together, using soft solder; or, if the heat is 
very great, it is best to braze it with spelter solder. 
We know of the introduction of this kind of joint 
quite extensively. A joint made in this manner will 
last a great many years. Care should be observed in 
tightening the bolts so as not to break the flange on 
the pipe. 

(5) G. J. G., Baraboo, Wis., inquires: 1. Can 
you tell me of any metho | of obtaining the true position 
of the bridge or saddle pin of locomotive links, so that 
it will cut off right without a model or sliding-bridge 
pin? 2. Which contains the most water, one cubic foot 
of steam at 80 lbs. pressure or one cubic foot of steam 
at 10 lbs. pressure? 3. Can you increase the pressure 
of steam by heating (say one cubic foot of steam at 
10 Ibs. pressure, placed in a suitable apparatus for 
heating), could you raise the pressure to 20 or 30 lbs.? 
Please answer through the columns of your journal. 
A. 1. The rul: that you desire is worked by a templet, 
and involves a complication hard to understand, and 
this rule makes no provision for the variations caused 
by lost motion. All the locomotive builders have es- 
tablished their standards by the ‘‘ Rule of Thumb,” or 
actual experiment with the valve motion. The adjust- 
ment is governed by the general construction of the 
link motion. 2. One cubic foot of steam at 10 lbs. pres- 
sure. Steam becomes more dry as the temperature 
rises. 3. Yes; but we would advise the person trying 
this experiment to make the heating apparatus very 
strong and keep a good distance from it, as steam, 
when super-heated to the point where it becomes abso- 
lutely dry, produces a gas whichis uncontrollable. It 
is also very little understood, and is one of the mys- 
teries connected with boiler explosions. 


(6) J. W. L., Dallas, Texas, asks: Please 
let me know the method of casting piain finger rings of 
silver or baser metals ; also furnish me with a receipt 
of imitation nickel-plating for table knives, forks and 
spoons, that could be practiced by immersion by heat- 
ing the metals and dipping the articles to be plated into 
the composition. I have such a receipt but cannot get 
it to work. It consists of block tin, antimony and a 
small quantity of nickel. You will confer a favor by 
enlightening me on the subject. A. Finger rings are 
not cast, but rolled, then bent and the ends soldered 
together, as the casting process would be too expens- 
ive, on account of so many different sizes. We know 
of no imitation nickel-plating which would give satis- 
faction. The compound that you speak of is difficult 
to make (unless you understand the nature of metals), 
on account of the wide difference between the fusing 
points of the substances. Nickel melts at 2,800 degrees 
Fah., antimony at 810 degrees and tin at 442 degrees, 
The nickel must, therefore, be melted first in a cru- 
cible, add the antimony, then the tin. The articles 
to be coated with this mixture must be thoroughly 
cleaned, and some acid used to create an affinity be- 
tween the two metals. 


(7) J. R. W., Buffalo, N. Y., writes : Please 
give me the rule, through your columns, for figuring 
out compound gears for cutting odd, even and fractional 
threads; the lead screw being four threads per inch. 
Do you know of a work on the subject and price? By 
answering the above you will oblige a subscriber. A. 
Rule -—Divide the pitch required by the pitch of the 
leading screw, the quotient will give the proportion or 
ratio between the first driving gear and the gear on the 
end of leading screw; or divide the number of threads 
in a given length of the screw which is to be cut by the 
number of threads in the same length of the leading 
screw attached to the lathe, and the quotient is the ratio 
that the wheel on the end of the screw must bear to that 
on the end of the lathe-spindle. For compound gears, all 
that is further necessary is to fix upon any three wheels 
at pleasure, as those for the spindle and stud wheels, 
then multiply the number of teeth in the spindle-wheel 
by the ratio of the screw, and by the number of teeth 
in that wheel or pinion which is in contact with the 
wheel on the end of the screw. Divide the product by 
the stud-wheel in contact with the spindle-wheel, and 
the quotient is the number of teeth required in the 
wheel on the end of the leading screw. Should this 


give you a result with which you can find no gear to 
compare, your judgment will lead you to select other 
wheels which may be worked in the same way until you 
find out the right. Table for engineers and mechanics, 
giving the values of the different trains of wheels re- 
quired to produce screws of any pitch, calculated by 





it can be made over again, which is not the case with 


Lord Lindsay, M. P., 8vo., oblong, 80c. 
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LITERARY NOTES. 


A PRACTICAL TREATISE ON THE COMBUS- 
TION OF COAL. By William M. Barr. Published 


by Yohn Brothers, Indianapolis, Ind. Price $2.50, 


This work is divided into 18 chapters, con- 
tains 307 pages octavo. 

Nearly every day brings something new to 
our minds in the way of unmistakable evi- 
dence, which proves that theory and prac- 
tice are working more together as time ad- 
vances, 

One of these evidences is a new book by 
Mr. Barr, which bears the above title. The 
following subjects are thoroughly discussed 
in this work: 

The Atmosphere; Fucls; Analysis of Coal; 
Combustion; Air required for Furnace Com- 
bustion; The Furnace; Products of Combus- 
tion; Thermal Power of Fuels; Heat; The 
Construction of Furnaces; Mechanical Fir- 
ing; Spontaneous Combustion of Coal; Coal- 
Dust Fuel; Liquid Fuel; Gaseous Fuel; Util- 
izing Waste Gases from the Furnaces; A 
Ponsard’s Process and Apparatus for Gener- 
ating Gaseous Fuel, etc., etc. 

It is by far the most plain practical work 
on this subject that has ever come under our 
notice, and the author has done honor to 
himself in uniting his utiring efforts with 
those of the very few who have made repeat- 
ed and successful attacks upon the theories 
which, like clouds, have heretofore hung over 
the horizon of practice. By carefully avoid- 
ing technical terms, and retaining scicntific 
principles, he has made the book equally as 
useful to the theoretical engineer as to the 
practical mechanic. Every manufacturer 
using a boiler will do well to read it, for he 
will be sure to profit by adopting some of 
the common-sense suggestions on the econo- 
mic generation of steam. 

The information contained in the work is 
in reality the cream of over thirty-five of the 
best authors on the subject, from which Mr. 
Barr has taken extracts, which, when put to- 
gether form a work for every-day study, 
and reference not easily dispensed with. 

The author, himself, is justly regarded as 
high authority on the subjects he discusses 
in his work, having at one time been Super- 
intendent of the Atlas Works, 


A SUPPLEMENT TO SPON’S DICTIONARY OF 
ENGINEERING, CIVIL, MECHANICAL, MILI- 
TARY ND NAVAL, EMBRACING ALL THE 
MODERN INVENTIONS AND IMPROVEMENTS 
MADE SINCE THE PUBLICATION OF 'THE 
ORIGINAL DICTIONARY. E. & F. N. Spon, 446 
Broome St, N. Y. 75 cts. per number. [Numbers 1, 
2, and 3 of this work are now out, and the whole is 
to be completed in about 15 monthly parts.] 


> 


Among the important additions may be 
noticed the most approved forms of register- 
ing passengers, fare counters, and speed re- 
corders adapted to railroads, which make their 
own diagrams. The part devoted to Agri- 
cultural implements is very complete, while 
the department devoted to compressed air is 
handled in a plain and practical way. This 
work contains some valuable information in 
regard to the manufacture of animal char- 
coal, and also some reliable data in relation 
to the use of belting, pulleys, ete. 

There is also an abundance of information 
on blasting, mode of applying the charge so 
as to get the greatest effect, and firing the 
same by electricity, with appropriate apara- 
tus. 

This work will no doubt find a ready wel- 
come among those who possess a copy of the 
original dictionary, and is a valuable addi- 
tion. 





NEW ENGLAND BUSINESS DIRECTORY, 1879 
No. IX. Sampson, Davenport & Co., Boston. Price, 
6.00 


This valuable commercial guide, which is 
issued every two years, has lately made its 
appearance for 1879. It contains over 1,500 
octavo pages, and embraces a complete busi- 
ness directory of each of the six New En- 
gland States corrected to date, and a full direc- 
tory of the city of Boston. There is alsoa 
directory of the manufacturing companies of 


New England, the savings banks, gas com-| One building is 110 x 34 feet, two stories high; | 
the foundry is 93x50 feet, the blacksmith 


panies, and other special information. 
gland. 


notice. 





In. 
cluded in the work is a fine map of New En- 
It is the most complete and conveni. 
ent work of its kind that has come to our) tain nearly two acres. 
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The Rogers’ Locomotive and Machine Co., 
of Paterson, N. J., employ about 550 men, 
and have not yet built up the part of their 
factory which was destroyed by fire some 


time since. They are full of orders, and 
have closed a contract for twelve locomo- 
tives within the last week for the West. 
Most of the other work is for exportation. 
Work is given out by the piece, generally, 
and the capacity of the works at present is 
one locomotive per day, or forty per month. 
Prospect very encouraging. 


The Passaic Rolling Mill Co., of Paterson, 
N. J., employ 600 men, and have a contract 
to take down and rebuild the old New York 
Elevated Railroad, from the Battery to 12th 
Street. They also have several contracts for 
bridges for exportation to South America, 
besides others for the United States. All 
the iron used is made on the premises, and 
the capacity of the rolling-mill is forty tons 
per day. The pay-roll amounts to about 
nine hundred dollars per day, or about ten 
thousand dollars every two weeks. 


The Danforth Locomotive and Machine 
Co., of Paterson, N. J., employ 460 men, 
and are executing a contract for ten locomo- 
tives for the Metropolitan Elevated R. R. of 
this city. Two have already been shipped, 
and others will be ready soon. They also 
have other small contracts for locomotives 
and silk machinery. 


The Grant Locomotive Works, of Pater- 
son, N. J., employ about 500 men, and are 
finishing a contract for forty locomotives for 
the N. Y. L. E. & W. R. R. They are doing 
a very fair business, with good prospects. 
Have some small orders for locomotives, be- 
sides some looms for weaving wire. (Ca- 
pacity of works is two moguls or three pas- 
senger engines per week. 


The Union Bolt Works of Paterson, N. J., 
employ 120 men; are full of orders and have 
prospects of a good summer’s trade. 


Benjamin Eastwood, Paterson, N. J., em- 
ploys 22 men; has plenty of work and steadily 
increasing. Silk machinery a specialty. 


The Watson Machine Co., of Paterson, 
N. J., employ a large force of men, and are 
very busy on general machinery. Business 
is steadily increasing, 


J. Nussey & Co., of Paterson, N. J., em- 
ploy 25 men, and are doing a very fair ma- 
chinery business. 


Juan G. Ribon, of Jersey City, N. J., is 
quite busy on small machinery orders, most 
of which are for exportation to South 
America. 

David W. Pond, Worcester, has adopted a 
new device for clamping the rest to the bed 
of lathes while cross-feeding, which avoids 
straining or springing the parts. 


Wm. Allen & Sons, Worcester, are putting 
in a Victor Feed Water Heater for the New 
Haven Gas Co. They have put in one large 
No. 12 Heater (600 h. p.) to run with live 
steam, for the Holly Steam Combination Co., 
Lockport, N. Y. This is taking out lime 
and other impurities. They have lately put in 
a heater for Sweet’s M’f’g Co. Syracuse,N.Y., 
displacing a popular heater of another make, 
also one No. 10 (800 h. p.) in the mills of the 
Hartford Carpet Co. One has just been sent 
to C. H. Hawes, Dayton, O., and two more 
are ordered from the same city. 


The Nicholson File Co., Providence, are 
erecting an addition to their works. One 
building is to be 15 x 40 feet, another 110 x 44 
feet, and a third 60 x 52 feet, all of brick. 


The Central Pacific R. R. Co. has just 
ordered of the Pratt & Whitney Co, 1500 
taps of different varieties, after making a 
thorough trial of their taps. : 

The E. Horton & Son Co , Windsor Locks, 
Conn., report business in chucks improving 
nicely. They are having a great many or- 
ders from England. 


The Hendey Machine Co., Wolcottville, 


Conn., have a force of twenty-four men on | 


full time, with a good supply of orders 
ahead. 


The Stiles & Parker Press Co.. Middletown, 
Conn., have just moved into their new shops. 


shop 26x84 feet, the engiae room 24x30 
feet, the boiler room 40x15 feet, and the 
pickle room 24x26 feet. The grounds con- 
They are now em- 
| Ploying about fifty men, 





W. H. Warren, Worcester, has just made 
three die-slotting machines with angular, cir- 
cular, and conical motions. They are of an 
entire new design, and are to be used in hard- 
ware factories for working out dies. He is 
now building eight special machines and is 
crowded with work. 


The following mills in Fall River are set- 
ting over boilers with the Jarvis Patent Fur- 
nace: American Linen Co., Chace Mill, Os- 
born Mill, and Narragansett Mill. 


Winslow Bros., Norwood, Mass., are set- 
ting a steel boiler, built by the Whittier Ma- 
chine Co., with the Jarvis Patent Furnace. 


The Boston Dyewood & Chemical Co., are 
setting a new boiler at East Boston with the 
Jarvis Furnace; also resetting an old boiler 
the same way, at their works in Hanover, 
Penn. 


The Billings & Spencer Co , Hartford, are 
running full with sixty hands, and can 
hardly keep up to their orders. Their new 
pocket wrench keeps a good part of the force 
busy. For drop forgings and lathe dogs 
they are securing an unusual number of or- 
ders from all parts of the country. 


R. Dudgeon, New York, has just com- 
pleted two large steam hammers, one for the 
National Tube Works, and the other for St. 
Johns, N. B. He is just finishing one for 
Garner & Co. He is sendiag large quanti- 
ties of his tube expanders abroad. 


—_—__ => -—_— 


Personal. 


Jerome Wheelock of Worcester has gone 
to Europe for two or three months to aid 
parties he has licensed to build the Wheelock 
Steam Engine in getting properly started. 


Prof. R. H. Thurston is rapidly recovering 
his health, and we trust before many more 
months to see him in his active duties at the 
Stevens Institute of Technology. 


Richard Dudgeon, ‘of this city, who came 
home from England the first of this year in 
ill health, has been on his farm ever since 
and is recovering at a satisfactory rate. 


——_*+a>e—___—_- 


Proposals for erecting a fifteen million 
gallon pumping engine, with present boilers, 
for the city of Brooklyn, to be completed 
and working by December 1, were responded 
to by bids as follows: Norman Hubbard, for 
the sum of $89,800 ; Freel & McNamee, for 
the sum of $53,500 ; Henry R. Worthington, 
for the sum of $100,000; N. F. Palmer, Jr. 
& Co., of the Quintard Iron Works, for 
either of the sums of $99,250, $91,250 and 
$106,750, with certain guarantees in each 
case; Arthur J. L. Loretz, for the sum of 
$57,750 ; John S. Hunter, President Hart- 
ford Foundry and Machine Co., for the sum 
of $67,215; George Whitaker, for the sum 
of $75,950. 

—-—-_—_ + @p>e———_—_—— 


Machinists’? and Engineers’ Supplies. 





Whatever croakers may say, there is an unmistak- 
able improvement in business, both in volume and 
strengthening of prices. Dealers stock up with stand- 
ard goods with more confidence than at this season for 
five years past, and manufacturers are to be congratu- 
lated in the improved outlook, 


The manufacturers of rubber belting, steam pack- 
ing, hose and engineers’ rubber supplies, have per- 
fected a permanent organization, with J. H. Cheever, 
of New York, for President. hey have held several 
meetings with a view to advance prices to a uniform 
scale. The last meeting was held June 17th, but did 
not reach any definite agreement. 


E. N. Boynton, Worcester, Mass., has just issued an 
illustrated catalogue and price list of combined up- 
right and horizontal self-feeding drills, breast and feed 
drills, tire benders, bolt cutters and shaping machines, 
These drills have been sold extensively, not only in 
this country, but largely abroad. 


James D. Foot, 40 Broadway, New York, sole agent 
for Weinman & Kearney’s Hand Cut Files, hus issued 
a circular, in which we find the following sensible 
notes under the heading, ‘‘ A few words about Files: ” 


“ A new file should always be used with alight press- 
ure on the work till the needle-‘ike points of the teeth 
are worn away; after this, a much heavier pressure 
may be uséd with much less danger of breaking off the 
teeth at their base. Many new files are violently dimin- 
ished half their efficiency by a few careless strokes 
when first applied to the work. 

“Do not use a new file on the chilled and gritty skin of 
castings, or on a weld where borax or any vitreous 
fluxes have been employed—no file can endure such 
usage. : 
‘Every filer should be required to keep a worn file with 
which first to attack the rough, gritty or oxydized sur- 
face of iron work, and thereby pave the way for a more 
efficient work with his sharp files. A piece of gritty 
or chilled casting that would rapidly destroy the cut- 
ting qualities of a new file, would produce scarcely any 
damaging effect to a worn one. 

“Tn filing steel, better results can generaily be obtained 
by using files of a grade not coarser than “2d cut;” 
finer grades being employed according to the finish and 
delicacy of the work under manipulation. 

“Parties using files should always seek to discover the 
fitness or adaptability of cut and form of files specially 
suited to their work. No one should expect the best 
results from a file on brass or spelter which was in- 
tended for use on iron or steel. 

“Consumers of files should see that they are furnished 
by the dealer or manufacturer with the full weight 
article. This is always a desideratum, and especially 
in case re-cutting is desired. <A full weight file can be 
re-cut two or three times, while a ligut weight will 
hardly bear one re-cut and give satisfaction.” 


Mr. W.S8. Middleton has just started a machinist’s 
and railroad-supply business at 52 John Street, New 
York. Mr. M has been in the trade for several years, 
and is weil acquainted with its details, 


The New York Twisted Drill Co., 240 Plymouth St, 
Brooklyn, have lately placed upon the market a line of 
forged and twisted Drills made by a new process. After 
a year spent in experimenting and devising special 
machinery to make these drills, they are prepared to 
turn out a product possessing speci«] features of merit. 
Their Drills are all twisted, not cut, and the lip is 
claimed not to break or split. The hammering which 
the steel receives in forming the shape of the Drill 
closes up the center and makes it peculiarly strong. 
As will be observed, the process of forging, instead of 
cutting, leaves the surface of the metal tougher and 
detter suited to the work drills are required to do. 
This process also requires less stock. These drills 
have no increase and each part does the same work as 
any other part. They guarantee that the lip cannot 
split if properly ground, These drills have been used 
by a number of large machine shops in this city and 
vicinity with excellent success. The company has a 
well-arranged shop and facilities for turning out a 
good amount of work. 


Mechanical Books. 


Send for Catalogue to 


D. VAN NOSTRAND, 


23 Murray & 27 Warren Sts., 
NEW YORK. 


USEFUL BOOKS 


FOR 


PRACTICAL MEN. 


DESCRIPTIVE CATALOGUE FREE, 


E. & FN, SPON, 446 Broome Street, N.Y, 














THE ALBANY 





STREAM 


TRAP. 





This Trap automatically drains the water of condensation from HEATING COILS, and returns the same 


to the Boiler, whether the Coils are above or below the water level in Boiler, thus doing away with pumps and 


other mechanical devices for such purposes. Apply to 


Alban 


y Steam Trap Co., 
ALBANY, 
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“NICHOLSON FILE CO. 


SOLE MANUFACTURERS OF 


| Files and Rasps 


i HAVING THE INCREMENT CUT. 





24 Columbia Street. 
NEW YORK, 


Maker and Patentee of 





ALSO, IMPROVED HYDRAULIC JACKS, 
FILERS’ TOOLS AND SPECIALTIES. bofeny Punches, and 
oie Roller Tube 
“NICHOLSON FILE €0.S” FILES AND RASPS, Expanders 
“DOUBLE ENDER” SAW FILES, ers 
“SLIM” SAW FILES, oe ale 
RECT ACTING 


‘“ RACER ” HORSE RASPS, 
HANDLED RIFFLERS, 
MACHINISTS’ SCRAPERS, 
FILE BRUSHES, FILE CARDS, 
SURFACE FILE HOLDERS, 
VISE FILE HOLDERS, 
STUB FILES AND HOLDERS, 
IMPROVED BUTCHERS’ STEELS. 


a ftean Hammers 


Communications 
by letter will receive 
prompt attention, 


Crank Pins made to order. 
MANUFACTORY AND OFFICES AT 


PROVIDENCE, R.1., U. S. A. 


JARVIS PATENT FURNACE 


gm FOR SETTING 


STEAM BOILERS. 


Economy of Fuel, with increased capacity of Steam Power. 
The same principle as the S1eMANs’ PRocESS OF MAKING STEEL 
i.e., utilizing the waste gases with hot air. 

















manure, &c. 


A. F. UPTON, Ceneral Agent, 





Will burn all kinds of waste fuel without a blast, including 
screenings, wet peat, wet hops, sawdust, logwood chips, horse. 





T" BEST STEAM PUMPin AMERIC 
THE DEANE. 


. Made by the Holyoke Machine Co, 


: MORE THAN 4,500 IN USE, JANUARY, 1879. 
Send for Reduced Price List. 


DEANE STEAM PUMP WORKS, 
92 & 94 Liberty St., New Work. 








WALTHAM, MASS. 


P. O. Box 999. 





MANUFACTURERS OF 


MACHINERY 


WATCH AND CLOCK MAKING 








Special Tools and Machinery of all kinds, 


“he accompanying cut shows our No, 3, or Machin- 












and its grinding attachments. his lathe was origin- 
ally de igned for the American Watch Co., and has 







and by many clock companies of this country, and 
watch companies of England and Switzerland. All 





ever made, 






‘American Watch Tool Go, 


Jacks for Pressing on Car Wheels or 


r] 
¢ 


P. 0. BOX 3401, BOSTON, MASS. 





ist Benck Lethe, with irs driving counters for lathe, | 


been adopted by all American watch companies | 


CASTINGS 


Newell’s Patent Universal Grinder. 





RICHARD DUDGEON, IMPORTANT TO MILLERS, MINERS AND MANUFACTURERS. 





This Grinder is offered to the public as a machine which has no equal for grinding 
grain or pulverizing quartz, phosphates, bone, cement, oyster shells, scraps, glue, fire clay, 


and other articles of similar nature. 


It is unrivaled in the-amount of work it will do in 
any given time and in the economy of power used. 
delivers a perfectly GRANULATED article. 


It isa point of great merit that our mill 
In grinding grain the meal IS NOT' 


HEATED, and consequently may be bagged at the delivery spout with no danger of 
fermentation, and without the loss of weight incidental to the product when heated in 


grinding. 
of grinding by this mill. 


It is estimated that the usual shrinkage is sufficient to cover the entire expense 
We have ground, bolted tor fine feed, through 18 mesh, weighed 


and bagged up six thousand five hundred (6500) pounds of corn per hour 


with not more than 15-horse power. 


It is compact, portable and not expensive. 


A cordial 


invitation is extended to all parties to call and see the machine at work at 


Foot West {9th Street, New York City. 


NEW ELL 


& CHAPIN. 








Agents wanted 


A. F. CUSHMAN, 


Hartford, Ct., U.S. A. 


UC 


Manufacturer of the largest variety of Chucks in the world. 





KS 
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STEEL 


FROM 1-4 TO 10,000 Ibs. WEIGHT. 


baie’ to pastors, sound and solid, of unequalled strength, toughness and 
urability. 
An invaluable substitute for forgings or cast iron requiring three-fold 


Gearing of all kinds, Shoes, Dies, Hammerheads, Crossheads for Locomo- 
ives, etc. 
12,000 Crank Shafts of this steel now running proved superior to wrought 


‘on. 

CRANK SHAFTS, CROSSHEADS and GEARING specialties. 

Circulass and Price Lists free. 
CHESTER STEEL CASTINGS CO. 

Works, CHESTER, Pa, | 


Address 


407 Library St., PHILADELPHIA. 





IN. B. 


The following original articles, by twelve 
of the best mechanical authors in the U. &., 
appeared in the American Machin’st of the 


dates mentioned below. Copies containing 


these articles can be ordered from any news- | 


dealer at 6 cents each. 


Sizes of Safety Valves. 
Prof. R. H. Thurston. December, 1877. 


Methods of Setting Boilers in Bricti- 
Work. 


Theron Skeel. December, 1877. 


Boiler Explosions. 
Stephen Roper. April, 1878. 
Strength of Steam Boilers. 
John W. Hill. July, 1878. 
The Propertics of Water. 
John W. Hill. August, 1878, 
Balance Pulleys. 
Geo. M. Chordal. August, 1878. 
Piston Speed of Engines. 
Wm. Lee Church. September, 1878, 
Composition of Fuel. 
John W. Hill. September, 1878, 
‘To Prepare a Shaft Properly for Turn- 
ing. 
J.J. Grant. October, 1878. 
Practical Method of Setting the Valves 
of a Locomotive. 
L. F. Lyne. November, 1878, 
Boring Locomotive Cylinders. 
L. F. Lyne. December, 1878. 
Grinding and Polishing Metal Surfaces 
by Hand. 
Thos. Hagerty. December, 1878. 
To Turn a Shaft Properly. 
J.J. Grant. December, 1878, 
Engineering Popularized. 
Wm. Lee Church. January, February, March, Apri, 
and May, 1879. 


| Calculated vs. Actual Engine Duty. 


W.H. Odell. January, 1879. 


The Injector as a Means of Raising 
Water. 


Wm. J. Williams. February, 1579, 


agree in pronouncing it the best Lathe for smal] work | EMgime Duty and Indicator Cards, 


Chas, A, Hagne, April, 1879, 





GEO. C. TRACY & CO. 
Solicitors of Patents and 
Counsellors at Patent Law, 
Euclid Ave Block, Cleveland,O 
: es _519 7thSt., Vash’ton, D.C. 
Ke, Weinvite correspondence. 140 
page book, containing the Pat- 
ent Laws of various countries, 


blank forms and much valuable 
information mailed free. 


SA LE. 
““BRAINARD” UNIVERSAL HEAD. 


(INDEX CENTRES.) 


Fit any machine. As shown on page 3 March num 
ber AMERICAN MacuINIsT. 


Boston Nut Co., BOSTON. 
MANUFACTURERS OF CASE HARDENED NUTS, 


JAMES W, SEE 
ensuting Engineer, 


HAMILTON, 
ORT. 














§ § 
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E 


'S ‘‘UNIVERSAL ASSISTANT AN 
LETE MEC ML SSIST ANT AND 
contains 1016 pages, 600 Engravings, 461 Tables, over 
15000,000 Industrial Facts, Calculations, Processes, 
Rules, Trade Secrets, &., in every Occupation, A $§ book 
free by mail ter $2.50, worth its weight in goldto any 
Mechanic, Farmer, or business man, Agents Wanted, One 
Agent reports only one refusal in obtaining 36orders, An ad. 
is utterly inadequate to describe the work. For Ill, Pamphlet 
send stamp to R, Moore, No. 20 Cooper Inst., New York. 
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ESTABLISHED 1848. 


WILLIAM SELLERS & CoO. 


PHILADELPHIA. 


Machine & Railway Shop Equipments 


Shafts, 
Couplings, 
Hangers, 
Pulleys, 
Mill Gearing, 
Ete. 


Lathes, 
Planers, 
Drills, 
Shapers. 
Bolt Cutters, 
Ete. 


Railway Turntables and Pivot Bridges, 


GIFFARD INJECTORS. 


NEW PATTERNS. 


SIMPLE, EFFECTIVE. 


SELLERS’ IMPROVEMENTS 


4 


New York Office, 79 Liberty Street. 





BORING AND T 
ree 





URNING MILLS. 


All Sizes: 4, 5, 6, 8, 10, and 
12 feet Swings. 
PATENTED IMPROVEMENTS. 


New Patterns. 


MACHINISTS’ TOOLS, 


The Latest and Best, at very 
moderate prices. 


NILES TOOL WORKS, 
HAMILTON, OHIO, 































ae ea 
“ W Ht We 


Prutr” Ble Tae Branden 


STEEL SCREW PUNCHES, TUBE BRUSHES. &C. 


THOS. PROSSER & SON, 








10088 Paley Lubricator, 


Sectional View. 
BAS 



















‘ The only reliable auto- 
wt 4 matic Loose Pulley 
mcr mT r Oiler in the World. 
fT AN \ eases ou, Belting, 
H ARNT NT Machinery, Time, soil- 
t Tits ng of = ig &e., &e. 
| Vill run from one to 
months’ with 
nce filling. Gives 
er 


NN cription see April issue 
Hay of American Machinist, 
¥ 1879, or send for circu- 
Hm} lar. Address 


Loose Polley Lubricator 
Mi’g Co. 


P. O. Box 1030. 


MIDDLETOWN, CT. 





ESTABLISHED 1845. 


MACHINISTS’ TOOLS, 


Engine Lathes, Iron Planers, 
Hand Lathes, Drills, Milling Machines, &c. 


LATHE & MORSE TOOL CO, 
WORCESTER, MASS. 


ENT 


F,A, LEHMANN, Solicitor of Patents, Washington, D.C. 
NO PATENT NO PAY. Send for Circular. 














Manufacturer of Self-Feeding Hand and Power Drilling Machines, 
25 HERMON§STREET, WORCESTER, MASS 





~ 
NATIONAL BOLT& PIPE MACHINERY CO, 
MFRS,OF HAND & POWER BOLT & PIPE CUTTERS, BOLT 
POINTERS, BOLT HEADERS, HOT & COLD PRESSED NUT MACHIN- 
ERY, TAPS & DIES, &&. 







SEND FOR CIR. CLEVELAND,O 














OUR" NEW FIRE PUMP. 


D 





&\ 





Capacity, One ? Stream Thrown 150 ft. 


IMPORTANT 





IMPROVEMENTS. 


ENTIRELY NEW PATTERNS. 


BY FAR THE BEST PUMP MADE. 


PRICES TO SUIT THE TIMES. 
&~ Send for Illustrated Catalogue of Steam Pumps 


and Hydraulic Machinery of every description and 
for every purpose. 


SMITH, VAILE & CO., Davton, 0. 





AMERICAN MACHINIST. 











THE 


etdard Emery Wheel, 


E. A. GODDARD, 


Gen. Sales Agent, 


ALSO AGENT FOR 


AMERICAN TWIST DRILL CO’S 


Emery Grinders. 


DEALER IN 


MAO IINISsS TS’ 





SUWPPLirges. 


Warerooms,!76 FULTON STREET, NEW YORK. 


















P. BLAISDELL & CoO., 


MAFUFACTURERS OF 


MACHINISTS’ TOOLS, 


Blaisdell’s Patent Upright Dril's 
With Quick Return Motion. 


Engine Lathes, Planers, Boring Mills, Gear Cutters ar 
Hand Lathes. 


WORCESTER, MASS. 


= Please state where you saw this Advertisement. 










; Important Tests of Machinery. 


PARK BENJAMIN’S SCIENTIFIC EXPERT OFFICH, 
with the aid of several eminent Engineering Experts, is conducting an extended series of Tests of Machine 


Cyclopedia of Applied Mechanics.” 
application, 


Tools, Safes, Metals, etc., in order to obtain new, impartial and accurate results for publication in ‘A ppleton’s 
: ‘ I Manufacturers are entitled to receive full reports. 


P articulars on 


Address PARK BENJAMIN’S SCIENTIFIC EXPERT OFFICE, 37 Park Row. New York. 





CLA RK’?S 
Patent Rubber Castor & Truck Wheel 





Especially desirable in Hotels, Warehouses, Mills, &c., 
being noiseless in their action, and saving all wearing 
away of floors. 


CEO. P. CLARK, 
WINDSO? LOCKS, CONN. 
Send for Price List and Circular. 








Established 1849. 


Iron Planers 


A SPECIALTY. 


C. WHITCOMB & CO. 


Manufacturers, 





WORCESTER, Mass. 


@ Orders Solicited.@ 








FRASSE 





& COMPANY, 


SOLE AGENTS, 


me a) TERICE 
CELESRATED 
Taps, Dies, Tap Wrenches 


AND DIE HOLDERS. 





62 Chatham Street, 
P. O. Box 4627, NEW YORK. 





Machines Send for 
at reduced : our new 
prices, § Illustrated 
and S Catalogue 
Wheels Weissport, 
Guaranteed, Penn. 








Hines Indieated and Examined, 


POWER MEASURED. 


W. H. ODELL, Practical Engineer. 


P. 0, BOX 274, YONKERS, N. Y, 


N. B.—The application of the ‘‘Indicator” to an 
Engine (by an Expert) instantly detects any waste of 
power, or defect in the CONSTRUCTION or MAN- 
AGEMENT OF THE SAME, and often leada to 4 
great saving of fuel. 
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“<" PIERSON & CO. 


Established 


1790. 








Office 24 Broadway, N. Y. 


IMPORTERS AND DEALERS IN IRON AND STEEL OF EVERY DESCRIPTION, 


Warehouse, 


24 and 26 Broadway, 


and 77 and 79 New Street, 


PRICE LISTS FURNISHED ON APPLICATION. 








REVIEW . 


is unavoidable. 


Best Tool Steel, rac. 
Band Iron, afc. ; 


basis ; Machinery Steel, ae.s 


; Norway Bar Tron, 43c.; 
Iron, 2;85¢. ; 


Hoop, 274c¢., up; Horse Shoe, 3;4¢. ; 


N — Shapes, sic 
Tank, 235C. ; 
per Ib. Hot Polished Shafting i in lengths two feet and longer, from 5 to 6c. per lb. according to size. 


PIERSON & CO., 


NEW YORK, JUNE 20TH, 1879. 


A good demand for Iron and Steel continues, and the consumption is in excess of last year, but at such unremunerative rates that an early stiffening in prices 


Common Iron, 1;%;c. basis from 
; Nail Rods, 54¢. ; 


C No. 1, aie. ; CH, No. 1 Shell, 20.5 


Sheet Iron, 2,5. ; 


We quote No. 1X Pig Iron as advanced to $19.50 per ton; Iron Rails, $40.00 to $42.50 eg ton, according to weight ; Old Rails, $23.00 to $24.00 
per ton; Fish Plates, 2;/;c. per lb.; Railway Spikes, 24c. per lb.; Bolts and N uts, 34¢. ; 


store ; Refined, ac. basis ; Ulster, 34c. 
‘Angle Iron, 2;4;c.; Tee 
; Best. Flange, 44C. ; Boiler Rivets, 34c. 


Small Black Rivets, 50% off in papers, 35% off in bulk. 
24 BROADWAY. 





STEELINE. 


Used for ‘refining and tempering all kinds of Steel 
Tools. Increases their niyo at least five fold. 
Secures absolute safety from cracking. Adds greatly 
to the tensile strength of tools and steel. 
Send for circular to 
BAUER & Co., 
96 Greenwich Avenue, N. Y. 


E. E. GARVIN & CO. 


Manufacturers of 


itis cenceeaee, Drill Presses, 


Hand Lathes, 
Tapping Ma- 
chines, Cutter 
Grinders and 


THE HENDEY 









Manville Patent fron 


WOLCOTTVILLE, 


MANUFACTURERS OF THE 


MACHINE CO. 


CONN., U. S. A. 


Planers and Shapers, 





Wood Planers. 
Milling Cutters, 
all shapes and 
sizes. Gear 
Cutting and 
Milling in all its 
branches, 


139-143 
CENTRE ST, 













Sons, Ansonia, Conn. 
H. D. Smith & Co., Plantsville Conn. 


&~Send for il- 
lustrated Cata- 
logue. 





James P. Howatt, Foreman Machinist, U.S. Navy Yard, Brooklyn. 
and Scoville Manufacturing Co., Waterbury, Conn. Wilcox Silver Plate Co., Meriden, Conn. 
Seth Thomas Clock Co., Thomaston, Conn. 
Stiles & Parker Press Company, Middletown, Conn. 
Co., West-Winsted, Conn. Wilson & Rook, Front and Dover, New York. Eagle Pencil Company, New York. 
L. Wright, Jr., Newark, New Jersey. Crescent Steel Works, Pittsburgh, Penn. 
Cincinnati, Ohio. Buckeye Mower and Reaper Works, Canton, Ohio. Lampson, Sessions & Co., Cleveland, 
Ohio. Fulton Iron and Engine Works, Detroit, Michigan. 
Collinson, Burch & Co., St. Catherines, Ontario. Or to any one of the parties named in our catalogue, which 
send for and file for future reference, and MENTION WHERE YOU SAW THIS. 


REFER TO USERS OF OUR MACHINES AS FOLLOWS: 


Farrell Foundry and Machine Co., 
Wallace & 
Derby Silver Co., Birmingham, Conn. 
Empire Knife 


Cincinnati Coffin Co., 


Chicago Fire Department Machine Shops. 





OFFICE OF 


The E. HORTON & SON CO. 


PRICES REDUCED. 


WINDSOR LOCKS, CONN. 
APRIL Ist, 1879. 
From this date a discount of 30 per cent. will be made 
‘rom the price list of our Lathe Chuck. 
Soliciting your orders, we are 


Yours respectfully, 


THE E. HORTON & SON CO. 





Send for Price List. 





Natdlonl’s Patent Salely Serew-Hoisting Machine, 
Elizabethport Mfg Company, 


S. PARK LATHROP, 


Sole Wholesale Agent for U. S. 


200 Market Street, Newark, N. J.| 










For use in Machine Shops, Mills, Steamships, 
&c., they are invaluable. 


ONE MAN 
can lift from 2,000 to 10,000 lbs. 


DURABLE, 
COMPACT, 
AND SAFE. 


Can not run down of itself. 





They are 
CHEAP, 
SIMPLE, 








Can be worked at any angle. Send 





for Price-List and Catalogue. 














FOO E 
i ENGINE L CUTTING 
{ | Ske ruLL DESCALPTION IN LATE HE NO, 
‘AM. MACHINIST. 
| SEND FOR hlusTaAeh CATALOCUE 


_ a GOODNOW & WIGHTMAN 
~~ 176 WASHINGTON ST BOSTON MASS. 


PATENTS. 
HENRY E. ROEDER, 


304 Broadway, New York. 


ESTABLISHED 





Patents procured in the U.S. & Europe. 








ALMOND 
DRILL 


CHUCK 


Made of Steel 
throughout, equal 
4 to doing any work 
ing required of it— 
vy, Runs perfectly 
N true. Cost but $5. 


i) T.R. ALMOND 


04 Pearl it, 


BROOKLYN. 


(Cut shows Chuck 
full size.) 





a 
ov URS Be. 


oe 


Sean 


FQ 
OPE “E& MAXW 


DERS, 
ef Set. 
C0. 








ENGRAVING 


WOOD. 


Thirty Years of Practical 
Experience in all its 


Branches. 


For Specimens of Work, see this paper. 


R. S. BROSS, 
14 & 16 Ann Street, 


NEW YORK. 
NORTON’S 


Dold Emery and Corundumn Wheel, 


The Best Solid Wheelin use. Will not Glaze, Heat, 
nor smell, and «vill run equally well, Wet or Dry. 








SATISFACTION GUARANTEED OR NO PAY. 
F. B. NORTON, Patentee and Manufacturer, 
No. 41 Water Street, Worcester, Mass. 
SMALLTOOLS.LATHES & 


TOOL DEPOT. 2oR MACHINISTS, CARPENTERS AMATEURS & 















EVERY BRANCH OF MECHANILALTRADE SEND FOR 
CATALOCUE. TALLMAN &MSFADDEN. PHIL ADLPHIA 


WONDERFUL 


PUNCHING. 


D. L. KENNEDY’S 


Spiral Shearing Punch. 


THE 


DRILL 


AND REVOLVING CUTTER 


SUPERSEDED, 


AND THE WORK 
21 TONS PER SQUARE INCH 


STRONGER than with the Frat PuNon. 


Can be used in any Punching Machine, by license 
from the patentee. 








D. L. KENNEDY, 
10 Cortlandt St., New York. 





CAUTION. —tadrmgements will be rigorously prose- 
cuted, 
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Patent Automatic 


PATENTEE AND BUILDER, 
The Most Economical in the Use of Fuel, 
The Simplest in Construction, and 


Altogether the Best Cut-Off Engine in Market. 


Gomround 
Engines 


For Oity Water 
Works; also for 
Manufacturing 
parposes, etc, 


(highest duty 
guaranteed.) 





MARINE AND ; 
STATIONARY 
ENGINES, 


A LARGE GENERAL ASSORTMENT OF PATTERNS ON HAND. 


Cur-Of 


WM, WRIGHT, 
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AMERIO 


Engine. 








‘Steam 


NEW BURGH, N. Y- 


la Steam 
Boilers 


AND 


Tak, 


1IGHT AND 
HEAVY FOR- 
GINGS, 
SHAFTING, 
PULLEYS 
HANGERS, 
MILL WORK, 


BRASS 
CASTINGS, &c. 





TH 








The Compound Steam Gauge, 


51 & 53 Sudbury St., BOSTON. 


For Locomotive and Farm Engine Boilers this 
‘team Gauge is specially adapted. The spring of the 
zauge is volute or coiled. 

Hitherto the difficulty experienced in the use of Steam 
Gauges having volute springs was due to the destructive action 
of steam and water, under pressure, on the upper diaphragm. 

When the rubber became softened and its elasticity de- 
stroyed, the pressure would force it between the coils of the 
spring, thus affecting the accuracy of the gauge. 

This objection to the use of gauges whose springs are 
covered by rubber diaphragms is now entirely reinoved, the 
diaphragm being protected with Mercury, which prevents 
either steam or water coming in contact with it. 

~The cock shown in the cut can be used to blow out from 
the siphon and pipe leading to the Boiler any dirt orsediment 
lodging in them, and in cold weather, when the gauge is not 
in use, the water in the gauge, siphon and pipe can be dis- 
charged to prevent freezing. 

Through the orifice at A, shown in the cut, the pressure from 
the boiler enters the gauge at aright angle with the line of 
the siphon, which prevents displacement of the mercury 
when the cock is opened. 

For durability, steadiness of indication of pressure on 
Locomotive and Farm Engine Boilers partic- 
ularly, this gauge is highly recommended. 
be changed to the compound at a cost of $8 each. All orders 
should be addressed to the 


ASHCROFT MANUFACTURING CO., 


MANUFACTURED BY 


ANHUROET MANUEAGTORING Gf,, 


Sole Owners of the U. S. Patent. 


All gauges can 


Nos. 5! and 53 Sudbury Street, BOSTON. 





JOHN ADT, 


20, 22, 24 and 26 Artisan St., New Haven, Ct., U.S. 


Automatic Machines, 


For Straightening and Cutting Wire 
of all Sizes to any Length. 


Automatic Machines for cutting and forming wire 
wa various shapes. Send for circulars. 


THE POSITIVE LUBRICATOR 


Economy, Cleanliness and Efficiency. 
For sample cup enclose card to 


W. J. FAUL & CO., 


218 CENTRE ST., NEW YORK 


tj For illustrated description, see American 
Machinist, May, 1879. 





PATTERN AND BRAND LETTERS. 
PRICES REDUCED. 
VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, 


Corner Fulton and Dutch Sts., 
NEW YORK: 


ROPER’S 


Tradbisal HandBooks for Enpincere 


STEPHEN ROPER, 
Mechanical Engineer. 





Hand-Book of Land & Marine Engines, $3.50 
Hand-Book of the Locomotive . . . 2.50 
'Jand-Book of Modern Steam Fire En- 
rs « se 6 ss ¢ 2 th « > OM 
Cathechism of Steam Engines . . . 2.00 
Use and Abuse of Steam Boiler. . . 2.00 


Th* above books embrace all branches of 
Engineering—Stationary, Locomotive, Fire and Ma- 
rine. Any of them will be sent by mail, free of post- 
age, On receipt of publication price. ‘!o any one 
ordering a full set, a liberal discount will be made, 
and if on examination the purchaser does not consider 
them worth $50.00 the money will be refunded. 

Ronee et anger DY letter, wien asked tor, will be 
Heertully given to parties making inquiries about 
cientific Books, jo. Sealeen peng Steam 
amps, Injectors, or any kind of Steam Machinery, 


Address, 


Steam 


STEPHEN ROPER, 
441 North Broad &t., Philadelphia. 


THOMAS D. STETSON, 
SOLICITOR OF PATENTS, 


AND MECHANICAL EXPERT IN PATENT CASES, 


No. 23 MURRAY ST., New York. 
(House 950 Lexington ave., near 69th street) 


Respectfully offers professional assistance in Caveat- 
ing; Searching on Novelty; Securing Patents in this 
country ; Contesting Interferences; Arguing Rejected 
Applications; Preparing Assignments and Licenses; 
Reissuing; Extending; Advising on Validity, Scope, 
Infringements; Examining if clear of previous Pat- 
ents; Protecting Aisthetic Devices—Designs; Pro- 
tecting Commercial Devices—Trade Marks and 
Labels; Assisting in Contests on Patents and Trade 
Marks; Testifying in the Courts in Patent Proceed- 
ings; Securi g Patents in foreign countries ; Counsel- 
ing at all stages on Exclusive Rights, 

He asks increased business on the following 


grounds; . 
Specie) Adaptation, Moderate Charges, 
M Modern Facilities, 


chanical Training, 
Successful Experience, Central Location, 
Personal Attention, Good Assistants. 
Mr. Stetson represented Messrs. Fairbanks in ex- 
tending the Railroad Track Scale patent, Sir William 
Thompson in patenting the Atlantic Telegraph Instru- 
ment, and Mr. Corliss in patenting ‘he novelties in the 
Centennial Exhibition Engine. He will advise can- 
didly on any business undertaken. Will come person- 
ally \Oyourshop if desired. Is at the U. S. Patent 
Office every few weeks. 
Has special] indexes and abstracts in many branches 
of the arts, accumulated as the results of former 
labors. Has a series of Directories for tracing wit- 
nesses, and capacious storage room for models and 
exhibits. 
Agent in England, Mr. W. Lloyd Wise, 22 Bucking- 
ham St., Adelphi, London, W.C. 


N MACHINIST. 


extapisnea THE FAMOUS. 


HUNTOON :=™ GOVERNOR 


INSURES A DIRECT SAVING IN STEAM OF FROM 10 TO 20 PER CENT. OVER ANY OTHER 
GOVERNOR KNOWN, WHILE FOR QUICK AND ACCURATE REGULATION, GREAT 
DURABILITY AND LASTING ECONOMY IN USE, THIS IS FAR IN 
ADVANCE OF ALL OTHERS. 

Largely in use by U. 8S. Government, also by leading Manufacturers in all classes of Work. 


HUNTCON GOVERNOR C0., Lawrence, Mass. 
DOW NER?’S 
Anti-Incrustation Liquid 


FOR THE PREVENTION AND REMOVAL OF 
SCALE IN STEAM BOILERS, 


Is a Chemically Scientific Preparation, 


SAFE, EFFECTIVE AND ECONOMICAL. 
Used in new orclean boilers scale cannot form, as 
scale producing constituents are neutralized. 

IN BARRELS AND HALF BARRELS, 
Circulars on application. 


A. H. DOWNER, 


(Proprietor and Sole Manuf’r.) 
17 PECK SLIP, N.Y. 


1866. 


Circulars mailed on application to 





A PRACTICAL TREATISE 
COMBUSTION OF COAL. 


Including*Descriptions of various MechanicalDevices, 
tor the Economic Generation of Heat by the Combustion 
of Fuel, whether SOLID, LIQUID, OR GASEOUS, 


BY 
WILLIAM d. BARR. 
1 Vol., large S8vo., illustrated. 
Price, Ext a Cloth, - - 

“6 Helf Merocco, - - 
Sent, postage paid, to any part of the United 
npon receipt of the price. Address 3 
YOHN BROTHERS, Publishers, Indianapolis, Ind, 


$2.50 
3.50 
States 





FOR SALE. 


ESIDENCE and established business of manu- 
facturing Portable and Stationary Steam En- 
gines. A good 2-story heuse of 12 rooms, bay win- 
dow, piazza. House heated by steam. New Brick 
shop, 83 by 28 feet, 2-story and basement, well 
lighted. Cemented floors to basements of house 
and shop. New brick barn, 24 by 24. Also, 2-tene- 
ment house. Montgomery water. Ali the machinery 
and patterns used for the busieess, or for a first-class 
machine shop. The above-named property was 
owned by Lyman Wheeler, deceased, and is in 
excellent condition, and worthy the notice of any per- 
son that wants a good paying business; is located in 
the large and beautiful town of Westfield, Mass., on 


J. MM. DAZ4A50OIN, 
BOSTON, MASS. 










qo=. Mannfacturer 

‘ of Portable 
Hoisting and 
Stationary 
Steam Engines, 
from two to 
eighty horse 
power. Small 
Vertical En- 





ines spe- : 8 
genes * S “ the Boston & Albany, New Haven & Northampton 
cialty. O1€) psilroads, within 3 minutes’ walk of State Normal 
manufacturerof School, churches, banks, hotels, stores and post-office. 


Engines from 2 to 25 horse-power, nov’ on hand will 
be sold cheap. Photograph of place and names of 
parties using engines sent if desired. For full parti- 
culars irquire of Mrs. ELUVIRA WHEELER, No. 16 
Summer Street, Westfield, Mass., or W. T. WOOD- 
WARD, Orange, Mass. 


Lindsey’s Pat. 
Rotary Pnmps. 
Send for Cir- 
culars and Price 





THE 


GARDNER GOVERNOR 


os PBERFEOCTBD.°*? 


Trade Engine Works, 


DAYTON, OHIO. 


a ag of Por- 
ACCURATE REGULATION, whe 
AND 


ABSOLUTE SAFETY 
VALVHES and SHATS. 


INDESTRUCTIBLE. 


11,000 in use. 


Address ROB’T W. GARDNER, 
Quincy, Illinois. 


Engines, 
with 


Thos. McGregor’s 
improvements. 








Our specialty, 


TheTrade Engine, 


is without ques- 
tion the best con- 
structed 


OR 





Cook & Beggs, : New York. 





aoe”... VERTICAL 

A. M. McNish, - ee eee 4 hae aba ENGINE 
i. D pie pa & Bro, - - «= New Orleans. in the market. 
— a. au ae ee a For particular description send for circular. 
parcel ~~ Co., Ri ee oink Philadelphia, See description by Stephen Roper in AMERICAN 
Ainslie, Cochran & Co.. : : Louisville. MACHINIST, May, 1879. 





PATENT VISES. 
Adjustable Jaw, Stationary 
SWIVEL BOTTOM. 


Jomplete without Attachments. Ad- 
apted to all classes of vise work. 


PRENTISS’ 


7 ce 


ZB | i| H t 
Hh ead 
SI Bl Ml 
PRENTISS’ PATENT VISE. 
, ra 
“CHALLENGE” PIPE GRIP. 
ADJUSTABLE (PAT. 1879, 
Enabling operator to hold Pipes, 
Couplings, Thimbles, &c., in a Verti- 


cal, Slanting, or Horizontal position. 
MANUFACTURED BY 


BAGLEY & SEWELL, General Machinists, Watertown, N.Y. 
FOR 


HALL MANUFACTURING CO. 
Send for Circular, 23 DEY STREET, N, ¥. 
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fon AUTOMATIC CUT-OFF 
Fix€O GUT-OFF&SLIDENALVE & 


STEAM ENGINES 


Atso BOILERS PRORESS 
WoopBurY BOOTH&PRYOR.ROCHESTERN.Y. 











MANUFACTURERS OF 


THE POOLE & HUNT LEFFEL TURBINE | 


WATER W 
MACHINE MOULDED 


MILL CEARINC, 


SHAFTING, PULLEYS AND HANGERS, 
STEAM ENGINES AND BOILERS, 
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STEAM ENCINES 


Vertical or Horizontal. 


Combined, as in cut, 2 to 12 H. P., or on independent beds, 2 Hl. Pe 
upwards to 200 H. P. 
Cut-off. We can refer to hundreds in use, of all sizes, giving perfect 


Plain or with Automatic Variable 


Yacht Engines and Steel Boilers, Shafting, 


Pulleys, Hangers, &c. 


Send for pamphlet, stating where you saw this, to 


Fitchburg Steam Engine Co. 


Fitchburg, Mass., U.S. A. 





BELTING. 


Manufactured by the Underwood Belting 
Co. Received prizes at Philadelphia, Paris, 
Vienna, and American Institute. Guar- 
anteed Pure Oak Tanned. Shoit and long 
lap belting of superior quality. Sole manu- 
facturers of the Patent Angular Belt, un- 
equaled where a Twist Belt is required. 


F. 8. VAN VLECK, Agent, 
34 Vesey Street, New York. 


SPECIAL NOTICES. 


Second-Hand and New 
Tools 


FOR SALE. 
JUNE LIST. 





‘The Tools in the following list are all of Wood, 
Light & Co.’s make. have been used, but are all in 
good order and will be sold very low: 

five Engine Lathes, 15 in. swing, 6 ft. bed. 

Six Engine Lathes, 20 in, swing, 73¢ ft bed. 

Five Engine Lathes, 20 in. swing, 8 ft. bed. 

One Engine Lathe. 21 in swing, 6 ft. bed. 

One Engine Lathe, 21 in. swing, 16 ft. bed 

One Engine Lathe 24 in, swing, 12 ft. bed. 

One Kngine Lathe, 28 in. swing, 12 ft. bed. 

I'wo Upright Drills, 27 in. swing, not geared. 

One Upright Drill, 22 in. swing, not geared. 

Two Planers, 32 in. x 30 in. x 8 ft. 

One Planer, 32 in. x 30 in. x 10 ft. 

One Planer, 37 in. x 87 in. x 10 ft, 

One Planer, 42 in. x 36 in. x 15 ft. 

One Planer, 72 in. x 66 in. x 2% ft. 

One Shaping Machine, 12 in. stroke. 

Four Bolt Cutters, various sizes. 

One Horizontal Boring Lathe. 

The following are all new tools to be sold very | 
and are all Wood, Light & Co.’s make. sate 

Four Engine Lathes, 16 in. swing, 6 ft. bed. 

One Engine Lathe, 20 in. swing, 20 ft. bed. 

T'wo Planers, 24 in. x 24 in. x 6 ft. 

Three Shaping Machines, 11 in. stroke. 

One Shaping Machine, 14 in. stroke. 

Seven No. 4 Bolt Cutters, 

One No. 1 Bolt Cutter with centers. 

Five No. 2 Bolt Cutters, with centers. 


Aleo the following miscellaneous Tools: 

One No, 2 Pratt & Whitney Screw Machine with 
Wire feed, 

One No. 8 Stiles Press. 

One Portable Engine, 6 in. cylinder. 

One fland Milling Machine. 

One **Pond” Index Milling Machine. 

Three Chase Patent Vipe Cutting Machines, 
ne Engine Lathes, 13 in. swing, 6 ft. bed. Two 
pias Lathes, 22 in. swing, 8 ft. bed. One Engine 
mage 5in. swing, 6ft. bed. '‘hree Engine Lathes, 20 
a "18:8 ft. bet. Six Turning Lathes, 14in. swing, 
on bo ed =Three 4-spiudle Drills. One 8 in. manee. 
se © Gear Cutter. One new “ Hardaway ” Bolt Headin 
Machine, to head up to 7% 1n. bolts. One new “ Hard- 


away” Bolt Heading Machine to head up to 1% in 
bolts. A lot of Saw Tables and Wood Working 
Machinery. 

Please 8 


specify which of the above tools you want. 
and we will forward all particulars. , : 


son ee tools will be sold very low, and can be 


The George Place Machinery Agency, 


121 Chambers and 103 Reade Sts., 


NEW YORK. 





LARGE AND FRESH STOCK 


—or— 


Second-Hand Tools. 


PRATT & WHITNEY CO. TOOLS. 


One Planer, to plane 24 in. x 24 in. x 6 ft. 

One oe sa: 20 in. x 20in. x 5 fl. 

One 4 “ 16 in. x 16 in. x 8 ft. 

One Shaper, 10 in. stroke with Vise. 

One pair of 12 in. Planer Centers. 

One Engine Lathe, 1 in. x 9 ft. taper and cross feed. 

Two as oe Asin wot, “* attack 

One “6 ¢o in. = er. 

Two hi * 13 in. x 5 ft. not bk. geared or screw 
cutting. 

One Hand Lathe, 15 in. x 8 ft. 


One Cutting-off Lathe, 15g hole through Spindle. 

One Upright Drill, 24 in. with bk. gear and self feed. 

One No. 0, 2 Spindle Drill. 

Two No. 0,8  * + 

One Nv. 1,3 ** a 

One me. a4 «8 ‘¢ 2 Spindles geared for heavy 
work. 


One No. 1, Power Milling Machine. 
Two No. 2, or Lincoln Pattern Milling Machine, 
One No. 2, Hand Milling Machine. 
One Cutter Grinder. 
One No. 3, Screw Machine. 
One No.2, “ ee 
One No.0, ‘ “¢ 
One Screw Slotting Machine. 
One Double Cam Cutting Machine. 
WOOD, LIGHT & CO.’S TOOLS. 
No. 2, One 62 in. x 20 ft. Engine Lathe, triple geared, 
screw feed, comp’d rest, cross feed, etc. 
“¢ 1, One 36 in. x 16ft. Engine Lathe, bk. geared, 
screw feed, comp’d rest, cross feed, etc. 
¢ 15, One 26 in. x 12 ft. Engine Lathe, bk. geared, 
screw cutting, rod feed, comp’d rest, cross 
feed, etc. 
“ 4, One 25in. x 12 ft. Engine Lathe, bk. geared, 
screw cutting, rod feed, cross feed, etc. 
“© 8, One 20 in. x 12 ft. Engiue Lathe bk. geared, 
screw cutting, rod feed, Gib rest, etc. 


wire feed. 
be oe 


“8, One 2vu in. x 8% ft. ditto. 

“9, One 20 in. x 8% ft. sig 

“¢ 10, One 20 in. x 8\% ft. “e 

“ 13, One 20 in. x 844 ft. ag 

“ 5, One 18 in. x 10 ft. +s 

‘6 4, One 18 in. x 83 ft. af 
 11,0ne18in. x8xft. . 

“© 12, One 18 in. x 814 ft te (cross feed.) 


“ 16,One16in.x8 ft. Engine Lathe, bk. geared, 
screw cut’g, rod feed, cross feed, Gib rest. 
“ 17,One16in.x8 _ ft. Exactly same. 

* 18,One16in.x8 ft. Same, except cross feed. 
“ 93, One 16in.x10 ft. Engine Lathe, bk. geared, 
screw cut’g, rod feed, Gib rest, etc. 

“ 94,One16in.x8 _ ft. ditto 


* 19, Onel6in.x6 ft. “6 (W’t rest). 
© 20, One 16in.x6 ft. 66 “ 
“ 91,One16in.x6 ft. 4s 6s 
“« 95,Onel6in.x6 ft. “ “ 
“ 96,Onel6in.x6 ft. af (Gib. rest). 
“© 97, One 16in. x 5% ft. $6 (W't rest). 


“ 98, One 16in.x 10 ft. Gib rest, rod teed, (not 
screw cutting) bk. geared. 
« 929, One 16in. x 10 ft. Same as No. 28. 
“ 38,Oneléin.x6 ft. (W’t rest), bk. geared, 
screw cutting, rod feed. 
“ 39,Oneléin.x 6 ft. ditto. 
‘© 30, One Hand Lathe, 14 in. x 10 ft. 
s¢ 49, One rae 13in.x 5 ft. 
** 49, One 46 l4in.x 6 ft. 
PLANERS, Wood, Light & Co’s make. 
No. 72, One Planer, to p'ane 33 in. x 33 in. x7 ft., down, 
cross and angle feed in the head. 
“* 73, One Planer, to plane 24 in. x 24in, x 614 ft., 
down, cross and angle feed in the head. 
‘* 66, One Planer, to plane 24 in. x 24 in. x 6 ft., 
down, cross and angle feed in the head. 
UPRIGHT DRILLS. 
No. 60, One 17 in. W., L. & Co. Drill. 
‘© 52, One 17 in. $6 se 
*6 62, One Post Drill. 
“© 63, One 82in. W., L. & Co. Drill, bk. gear, self feed. 
64, One 48 in. “6 $6 46 to 
‘© 51, One 26 in. Ferris & Miles’ Drill, self feed, 
quick return. 
*. 61, One 27 in. ditto. 


E. P. BULLARD, 
14 Dey Street, New York. 





_ The Buckeye Automatic 


HILL, CLARKE & C0,, - - 


Estimates Furnished on 


SUC aTaS SINGIN co. 


Room 42, Coal and Iron Exchange, New York. 


Cut-otf Engine. 








Application. 


- 86 & 38 Oliver Street, Boston. 





NICETOWN, 


MIDVALE STEEL WORKS, 


PHILADELPHIA. 


Manufacturers of all Kinds of 


Hammered and Rolled Steel, 


BE8T WARRANTED CAST STEEL 


For Machinists’ Tools, Taps, Punches, Dies, Drills, Chisels, Shear 
Blades and Granite Drills. 
ALSO, 


“Machinery, File, Fork, Hoe and Spring Cast Steel. 
Address A. M. 


Warehouse, 12 North 5th Street, Philadelphia. 


F. WATSON, 


General Sales Agent. 








Manufacturers of Air 


ATR ENGINES. 


No Extra Insurance ! Absolutely Safe ! Simple ! Reliable ! Durable ! 
Most Convenient and Economical Power Known. 


SHERRILL ROPER AIR ENGINE CO. 


NO WATER. 
NO ENGINEER. 


Engines, Elevators and Holsting Machinery. 








One Planer 30 in. x 7 ft. 
One “ 30in.x7ft. Putnam. 
One “ §630in. x 7 ft., new. Stover. 
One “ 16x 8 ft., good order, Pratt & Whitney. 
One Crank Planer, 24 in. stroke. 
ne “sé “ec 12 “ “é 


One Putnam Gear Cutter. 
One Wood & Light Milling Machine. 
One Brainard Milling Machine, No. 8. 
Three Lincoln Pattern Milling Machines. 
One Smith & Garvin No. 3. Miller. New. 
One Pond’s Index Milling Machine. 
One Smith & Garvin Hand Milling ‘lachine. 
One Pratt & Whitney No. 2 Screw Machine 
One each Pratt & Whitney 2, 3, Spindle Drills. 
Two 4 spindle Drills. 
Four Sensitive Drills, drills to 3-16 in. hole. 
One 20 in, Upright Drill. 
Two 2-Spindie Profile Machines, 
One Suspension Drill. Bk. Geared, Self-Feed. 
One Sellers’ Bolt Cutter. Cuts to 1 in. 
Second-Hand Steam Hammers and Forge Tools. 

One 3000 lb. Ferris and Miles Steam Hammer. 
One 3000 |b, Merrick Steam Hammer. 
One 1500 lb. Steam Helve Hammer for Axles. 
One pair Heavy Shears for Scrap. 
One Axle Centering Machine. 
One 48-inch Fan Blower. 

MISCELLANEOUS TOOLS. 
Six Engine Lathes, 14in. x 5ft. Putnam Mach. Co. 
One Rotary Shear for sheet metal. 
Thirty Stephens’ Vises, assorted sizes. 


little used. 


Universal Milling Machine, 

No. 65, One Ferris & Miles’ Slotting Machine, 12 in 
stroke. Keaches to center of 60in. In use 
less than 30 days. 

‘6111, One Hor. Traverse Drill, 32 in. swing, 10 tt 


traverse of spindle 16 in.; elevating table. 
*© 108, One Stowe Patent Flexible Shaft and Drill. 
‘¢ $4, One Machine for forming Cutters for Gear 
Wheels. 
PATTERN SHOP TOOLS. 
No. 80, One 16 in. x 10 ft. Pattern Lathe; wood shear 


$35. 
No. 81, One Jig Saw. 


. $75 

** §2, One Rip Saw Bench; wood frame, 30 

© 86, One os ‘iron frame; very heavy, .0 

} 4 87, One Railway Cut off Saw; wood frame, 70 


*© 112, One Whitehill & Smith Horizontal Engine, 
7 in. x 12in. right hand plain slide valve, flv 
wheel and pulley, 250 


E. P, BULLARD, 


14 Dey Street, New York. 








AS 3 91 & 93 Washington St., N. Y. 
Second Hand Tools Worcester Boiler Works, 
: MANUFACTURERS OF THE 
One Engine Lathe, 27 in. x 2 .. Pilaiel. frame | cc 
Gne © ss 20 in. x t. Lambertville Iron | 7 , 99 
One ae “6 18in. x10 ft. Star Tool Co. New. I C — © EU 
One ‘* “619 in. x 9% ft. ' 
Two ‘* “6 16in. x 6ft. Blaisdell. 
One “* “ 16in.x 6ft. Lathe & Morse. ee Be ih Hy J 64 ty at fi Hy 
Oue * “ -15in. x 6ft. Fitchburg. 5 
One * “« 16in.x 8 ft. Fifield, new. 
One ‘* bd * a x 5 ft. Good order, FOR 
One $s “6 n.x 388in. Ames, | 
fland Lathes, from 7 to 15in. Swing. | HEATING AND PURIFYING WATER 


Oo ' 
One Shaping Machine, 8 in. stroke. N.Y.S.E.Co., new. 


The entire lot of belting used on above machines, but 


One Gear Cutting attachment for {Brown & Sharpe 


bed; has lateral and cross feed to table; | 


FOR STEAM BOILERS. 








(Jones’ Patent, Nov. 6, 1877.) 


WM. ALLEN & SONS 
WORCESTER, MASS. 
oF” Write fer prices and farther taformaticon, 





















BROWN & SHARPE MFG.CO. 


Providence, HK. I. 
MANUFACTURERS OF 


MACHINERY 2 TOOLS. 


Gears Cut and Index Plates Made and 
Drilled to Order. 








GEAR WHEELS 


can be sharpened by grinding without changing their form. 





Cutters made on this plan will outlast many of the old 
form, with tne advantage of being always ready for use. If the cutter becomes dull before a wheel is 
completed, it can be taken out, sharpened and returned to its place in a few moments without risk of altering 
the form of teeth to be cut. Cutters for milling any irregular form made to order on the same plan. Parties 
having occasion to use mills for irregular shapes on sewing-machine, gun or other work, will readily see the 
advantage such cutters possess over those in general use, both as regard economy and convenience. Prices 


reduced, Our new Illustrated Catalogue sent per mail on application. 


NETWARE 


steel Works. 








BENJAMIN AI TTA CO. 


Manufacturers of : 


CAST STEEL 


We make grades of Steel specially adapted to the manuf:cture 
of Lathe Tools, Chisels, Taps and Dies. 


NEWARK, 


mM Eo GW DT EC Fe Ss EX WW eo 
ATHA. J. ILLINGWORTH, 


H. PRENTISS AND COMPANY...” 


Manufacturers of PATENT RELIEVED 
Machinists’, Blacksmiths’? and Gas Fitters’ 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 


No. 14 DEY STREET, NEW YORK. 


GOLD MEDAL AWARDED PARIS EXPOSITION, 1878. 


BLISS & WILLIAMS, 


MANUFACTURERS OF ALL KINDS OF 


Presses, Dies and Spetial Machinery 


FOR WORKING SHEET METALS, Xe. 


FRUIT AND OTHER CAN TOOLS. 
167 to 173 Plymouth St., cor. Jay, Brooklyn, N. Y. 


BENJ. 

















lish, French and German sent on 


Catalogues in 
in Dellars, Pounds, Franca and 


application, in which 
prices are compu’ Pet 











40 BROADWAY, NEW YORK. 


SOLE AGENT FOR 


Weinmann & Kearney’s Hand-Cut. Files. 


These Files are full weight and strictly hand-cut. We make everything on Stub’s Cuts 


AMERICAN sanasessspaccot is'lT’. 








anes 2k, 1879 





THE PRATT & WHITNEY co. 


HARTFORD, CONN,., U. S. A. 


MAKE SPECIALTIES OF 


Drop HMammers, 


PUNCHING PRESSES, 
‘ HAND DRILLING MACHINES, RATCH- 












ET DRILLS, COMBINATION LATHE 

CHUCKS, CUTTERS FOR TEETH OF 

GEAR WHEELS, SCREW PLATES, 

‘| ia MACHINE NUT AND PIPE 
AND 


|\ TAPS, BOLT CUTTERS, 


In connection with their business of 


MACHINISTS’ TOOLS, GUN, SEWING 
MACHINE and Special Machinery, &c. 


' PRICE LISTS FURNISHED ON APPLICATION. 
THE BILLINGS & SPENCER CO. 
Cuas. E. Bruuinas, Pres’t and Sup’t. wnsein eoen. 


L. H. Hout, Treasurer. 
HARTFORD, CONN., 





E. H. Stocker, Secretary. 


U. S. A. 


MANUFACTURERS OF 
Billings’ Adjustable Pocket fb agdaliat 





Billings Adjustable Tap & Reamer Wrenches, 


PATENT SCREW PLATES AND DIES, 
WROUGHT IRON AND STEEL, DROP FORGED LATHE DOGS, SCREW DRIVERS, AND SOLID 


FORGED SEWING MACHINE SHUTTLES. Also, PACKER RATCHET DRILLS, BARWICK 
WRENCHES, &c., and all descriptions of 


STEEL AND IRON DROP FORGING S 
For Guns, Pistols, Sewing Machines, Machinists’ Tools and Machinery Generally. Send for illus- 
trated Catalogue and Price List. 








Manufactures of «TAPS AND DIES of every description. 


Also, for sale low, UNITED STATES STANDARD GAUGES, from ¥ to 3 inch. 
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CHROME STEEL, 


Warehouse, 98 William St., New York. 





and Shapes. Send for Circular. A few references by permission : 
Winchester Repeating Arms Co, Farrel Foundry and Machine Co. 
The Whitin Machine Works, The Singer Mf’g Co. 
Bliss & Williams. smith & Wesson. 


"SCHLENKER'S Engine Lathes, 


STATIONARY-DIE AND REVOLVING-DIE 
Send for photographs and prices to 


BOLT CUTTERS 
GEC. W. FIFIELD, 


THE BEST AND CHEAPEST MADE. 
LOWELL, Mass. 





HOWARD IRON WORKERS, 
Sa?” Send for Catalogue. Buffalo, N. Y. 











JouHN W. Quincy, Manager. 


| This Cast Steel is unequaled for strength, durability, 
| and uniformity. Please send foracircular for evidence 

| that it is the most economical to use and that i will do 
| 50 per cent. more work than any other 


soc LATHE) 


pre and can be furnished with TURRETT At- 
tachment. Manufactured by 
STAR TOOL CO.,, Providence, R. I. 








of 14, 
and 22 in. Swing, 


Weight or Gib 


| Hollow Spindle, 15, 18, 
. 


| Screw Cutting, 


PRESIDENT. 
W. B. FRANKLIN, Vice-PRESIDENT. 
| J. B. PIERCE, SECRETARY. 


J. M. ALLEN, 








